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ABSTRACT
This dissertation examines the decision by adults to return to school after they 
have spent some time in the workforce. Studies of higher education enrollment have long 
focused on the enrollment behavior of students who enter college immediately following 
high school graduation. However, there is also a need to better understand the enrollment 
behavior of adults who decide to return to school after spending time in the workforce. 
This in turn may provide insights to policy-makers who are in a position to help less- 
educated individuals get the education they deserve. Currently there is little work 
reported in the economics literature that attempts to study the decision by adults to return 
to school.
This dissertation is intended to contribute to our understanding of the decisions 
made by adults to return to school. Using information from the National Longitudinal 
Survey of Youth 1979 (NLSY79), the following primary questions are addressed: Does 
labor income, age, or tuition decrease the likelihood that an adult will return to school? 
Do expected gains from further education increase the likelihood that an adult will return 
to school? Do other factors such as family income, race and gender affect the likelihood 
that an adult will return to school?
The findings of the empirical analyses indicate that if a less-educated adult 
belongs to a racial minority, is male, is relatively older, lives in a poor family, or earns
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lower-than-median income, then he/she is less likely to return to school. Among persons 
from poor families or earning low incomes, an increase in income would actually 
discourage investment in further education instead of making it more affordable for them 
to return to school. Those who return to school tend to have higher-paying jobs or belong 
to relatively richer families. Females are more likely to return to school the longer the 
time that has elapsed since their high school graduation, while minorities are more likely 
to enroll in college immediately after or within a relatively short period after graduation 
from high school.
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CHAPTER 1
INTRODUCTION
Statement of the Problem
Education has the power to improve lives. Recognition of the importance of 
higher education in obtaining better job opportunities and improved lifestyles has resulted 
in more and more adult students deciding to go back to school. However, employers may 
provide training and educational assistance only to those individuals who can provide the 
greatest return from their education, i.e., workers who are most skilled and educated. As 
a consequence, supportive public policies are crucial in helping low-income, less- 
educated adults to return to school. It is therefore important that researchers provide 
policy-makers with insights into the behavior of adults who return to school so that 
policies can be designed to encourage potential students to seek further education. 
However, studies of higher education enrollment have long focused on the college 
enrollment behavior of students who enter college immediately following high school 
graduation. Little is known about “older” students who eventually returned to school 
even though their increased educational attainment could have resulted in both personal 
and social benefits including improved employment and earnings, economic growth and
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productivity, civic participation and voting, and intergenerational economic and social 
mobility (Carnevale and Desrochers, 2005).
This dissertation is intended to contribute to our understanding of the decision by 
adults to return to school. Using information from the National Longitudinal Survey of 
Youth 1979 (NLSY79) (U.S. Department of Labor, Bureau of Labor Statistics, 1979-
2004), I examine the decision by young to middle-aged adults in the workforce to return 
to school, as well as their decision to delay college enrollment after they graduated from 
high school.
Background and Rationale
The theory of human capital accumulation, inaugurated by Becker (1964), 
assumes that at the outset of the life cycle, an individual chooses the education level that 
maximizes the present value of wealth. After a period of full-time education, the fraction 
of time an individual dedicates to human capital investment decreases with age.
However, it is increasingly common to observe an interruption in an individual’s 
education after high school and/or during college. A desire for “real-life experience,” 
lack of information regarding the return to education, as well as financial constraints, 
may prevent individuals from pursuing the “optimal” level of education early in life. 
Having acquired better information about the value of their education, or having 
accumulated enough money to support their education, individuals who left school early
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
may decide to return to school to “retool” or invest in skills that will in turn increase their 
future productivity and earnings.
One of the most striking features in the higher education landscape over the last 
three decades has been the rise in the participation of nontraditional college students. 
According to a 1997 report by the U.S. Census Bureau, 2.7 million college students, or 
nearly 18 percent of those enrolled in higher education, were over the age of 35'. Nearly 
29 percent of those enrolled in higher education were over the age of 30 (U.S. 
Department of Education, 1999, Table 177). Participation in adult education is prevalent 
and has been steadily increasing. In 1991, approximately one-third of adults between 25- 
55 years of age participated in some form of adult education. By 1999, that percentage 
had increased to nearly one-half (Cook and King, 2005). Creighton and Hudson (2002), 
using data from the Adult Education Surveys of the National Household Education 
Surveys Program, found that the participation rate in adult education between 1991 and 
1999 increased in almost all age groups, racial and ethnic groups, education levels, 
workforce groups, and occupation groups of adults.
Many factors have contributed to the increase in the rate of adults who return to 
school. For instance, more and more labor-intensive industries have been outsourced to 
developing countries, leaving those jobs that have become increasingly skill-intensive in 
the United States. Steady advancements in technology have also turned knowledge and 
skills into crucial inputs for remaining competitive in the ever-changing job market. In 
today’s U.S. job market, nearly 70 percent of all existing jobs require some form of post-
1 http://www.census.gov/Press-Release/fs97-08.html
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secondary education (Carnevale and Desrochers, 1999). It is estimated that almost 80 
percent of all new jobs during the next 20 years will require some education beyond the 
high school level (Voorhees and Lingenfelter, 2003). The increased demand for skills 
contributes to an ever-increasing demand for further education by working adults. The 
desire to obtain training that will improve the likelihood of professional advancement 
also contributes to the increasing rate of adult participation in higher education.
Ostensibly, the decision by adults to return to school should be rewarded with 
higher income and an improved lifestyle because education creates assets in the form of 
knowledge and skills, which in turn increase an individual’s productivity. Mounting 
evidence shows that the level of education increases both the productivity and the earning 
potentials of workers (see review of the returns to education by Harmon, Oosterbeek and 
Walker, 2003). On average, individuals with at least some postgraduate education earn 
almost two-thirds more than high school graduates (Carnevale & Desrochers, 2003). 
Individuals without college degrees are more likely to be unemployed or work in low- 
wage service jobs and thus live in poverty, while individuals who receive at least some 
postsecondary education are more likely to hold more stable jobs (Neumark, 2000).
Even though the decision to return to school could be rewarding, many adult 
students, particularly low-income adults, still have to overcome significant personal and 
economic barriers before they can access further education. In 2000, almost 40 percent 
o f all American workers between 25-64 years o f age did not possess a college degree 
(Cook and King, 2005). Many of these workers held low-income jobs with few 
employment benefits and little hope of advancement. In 2003, more than 18 million
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adults, or 10 percent of the U.S. adult population, lived at or below the federal poverty 
level. Seventy percent of these adults had never taken a college course (Cook and King,
2005).
Should these low-income workers without college degrees be given the 
opportunity to go to college, their living conditions could greatly improve because of 
their increased ability and skills to obtain better employment. However, existing 
literature only provides descriptive statistics on the return-to-school behaviors of adults. 
There is little literature attempting to study the return-to-school decisions of adults 
through an economic framework. Consequently, policy-makers may not have the proper 
information they need to provide more effective policies to help low-income, less- 
educated workers return to school.
Research Questions
This dissertation answers the following primary questions:
• Does higher labor income decrease the likelihood that an adult will return to 
school?
• Does higher family income increase the likelihood that an adult will return to 
school?
•  D o higher expected gains from further education increase the likelihood that 
an adult w ill return to school?
• Does higher tuition decrease the likelihood that an adult will return to school?
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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• Does older age decrease the likelihood that an adult will return to school?
• Are racial minorities less likely to return to school?
• Are women more likely to return to school than men?
In addition, this dissertation also addresses the following questions:
• Is there a difference in college enrollment behaviors among students who 
enroll in college immediately following high school, students who defer going 
to college for one or two years, and students who delay college enrollment for 
three or more years?
• What is the appropriate cutoff that distinguishes between delayed college 
enrollment and immediate or almost-immediate college enrollment?
• Is the college enrollment decision by individuals who are already in the 
workforce endogenously determined by labor market behavior and health 
conditions?
• Does labor income increase (or decrease) the likelihood that an adult will 
enroll in school full-time rather than part-time if she/he has at most a high 
school diploma and has been out of school for a relatively long time?
• Does older age decrease the likelihood that an adult will enroll in school full­
time rather than part-time if she/he has at most high school diploma and has 
been out of school for a relatively long period of time?
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Significance of the Study
The primary contribution of this dissertation is to provide a better understanding 
of the decision made to return to school by less-educated adults in the workforce, 
especially those with low incomes. Identification of factors influencing this decision may 
contribute to the development of policies to help more low-income adults, with at most a 
high school diploma, get the education they need.
This dissertation also contributes to the existing literature regarding students’ 
decisions to delay college enrollment after they graduate from high school. The focus of 
this dissertation is to better understand the decision of adults in the workforce to return to 
school. However, it is equally important to understand why students choose to delay 
college enrollment after they graduate from high school. For many, the factors 
preventing them from making an immediate college enrollment decision after high school 
may also prevent them from returning to school later on. The identification of these 
factors may contribute to the development of policies that would thus encourage college 
enrollment immediately following high school.
Another contribution of this dissertation is to explore the influence of gender and 
race on the college enrollment decision. The prevalence of gender and racial differences 
in the college enrollment decision of high school graduates has long been a focus of 
researchers. The college enrollment rate of women has been increased over the past three 
decades, turning them from the minority into the majority of the U.S. undergraduate 
population. In contrast, the college enrollment rate of blacks plunged sharply in the early 
1980s, resulting in a further divergence between black and white college enrollment rates.
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While a number of papers have documented the gender and racial differences in 
college enrollment of youths following their high school graduation, little work addresses 
these differences in the “older” adult population.
Organization of the Study
The rest of this dissertation is organized as follows:
• Chapter 2 gives a general review of the literature on college enrollment 
decisions.
• Chapter 3 presents the specification of a simple theoretical framework for 
work and schooling decisions.
• Chapter 4 describes the context and the data used for the empirical analyses of 
this dissertation.
• Chapter 5 distinguishes delayed college enrollment from immediate, or 
almost-immediate, college enrollment. To accomplish this, Pearson’s Chi- 
square test is used to detect differences in the aggregate college enrollment 
rates at different lengths of time between high school graduation and college 
enrollment. Ordered probit analysis is then used to examine the college 
enrollment decision immediately following high school graduation.
•  Chapter 6 presents a simultaneous equation analysis o f labor market
• behaviors, health and the almost-immediate college enrollment decision.
This chapter focuses on the college enrollment decision of high school
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graduates within the first two years following high school graduation if they 
did not enroll in college immediately after high school.
• Chapter 7 examines the decision to return to school by adults with a high 
school diploma or less who have been out of school for more than two years. 
For this analysis, I estimate multivariate probits using Generalized Estimating 
Equation methodology. A probit analysis is then conducted to examine the 
decision to enroll in school full-time versus part-time by adults who returned 
to school after a period of more than two years.
• Chapter 8 concludes the paper, discusses policy implications and gives 
recommendations for future research.
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CHAPTER 2
LITERATURE REVIEW
Most of the enormous empirical literature on educational decisions has grown out 
of the work of Becker (1962, 1964) and Mincer (1958, 1962) by comparing the expected 
lifetime earnings of education to its cost. In the model of Becker (1964), individuals 
were assumed to sacrifice their time and foregone earnings to invest in education in order 
to gain higher income in later periods. As with investments in physical capital, wealth- 
maximizing individuals will only undertake a human capital investment in education if 
the expected return rate from the educational investment is greater than the market rate of 
interest.
Becker’s model provoked sizable literature on the rate of return to education. 
Generally, education has been found to have a fairly sizable rate of return. Mincer (1974) 
was one of the first to develop a wage equation to estimate the rate of return to 
investments in education. Using cross-sectional data from the 1960 census for the United 
States, he found that an additional year of schooling yields a net increase of 11.5 percent 
in annual earnings. In order to control for the correlation between education and ability, 
Ashenfelter and Krueger (1994) estimated the rate of return to schooling by comparing 
the wage rates of twins with different levels of educational attainment. They found that 
an additional year of schooling will generate a wage increase of about 12 percent to 16
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percent. After correcting for ability, family factors and measurement errors, Arias and 
McMahon (2001) found the rate of return to college in the U.S. to be 11.7 percent.
The decision of adult workers to return to school is also rewarding. According to 
a non-profit organization in California called Low Income Families' Empowerment 
Through Education (LIFETIME), 90 percent of the participants who lived on welfare 
prior to earning a college degree were able to get jobs afterwards, and were able to exit 
the welfare rolls2. Among the few studies that targeted the rate of return to education for 
experienced adult workers who returned to school, Leigh and Gill (1997) used NLSY 
data through 1993 to compare the rate of return of adults returning to community colleges 
and continuing high school graduates. They found that it is quite common for adults in 
their mid-20s or 30s to return to school. Furthermore, they found that for both male and 
female associate degree recipients, the economic payoffs to further education are strongly 
positive and essentially the same size as for continuing high school graduates. LaLonde 
(2001) estimated the rate of return to community colleges for recently laid-off workers 
who have worked three or more years at a current job and earn relatively high wages. He 
found that for such workers, one academic year of community college can raise earnings 
by about five percent over and above what they would have been without further 
education.
Racial and gender differences exist in the rate of return to education. Butcher and 
Case (1994) found the rate o f return to college education is higher for women in the U.S. 
Leigh and Gill (1997) also found that the magnitude of the rate of return to further
2 http ://w ww.geds-to-phds. org/about.html
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education is different for men and women. In the 1980s, the rate of return to college 
education increased substantially for whites (Grogger and Eide, 1995; Katz and Murphy, 
1992; Murphy and Welch, 1989). In the meanwhile, the rate of return to college 
education declined for blacks (Blackburn, Bloom and Freeman, 1991; Bound and 
Freeman, 1992).
The increasing differences in the rate of return to education among gender and 
racial groups might help explain gender and racial differences in college enrollment.
From 1970 to 2001, the proportion of women among all the U.S. undergraduates 
increased from 42 percent to 56 percent (Freeman, 2004). This proportion is even higher 
for the adult undergraduate population. Horn, Peter and Rooney (2002) found that 
among all undergraduate students enrolled in 1999-2000, women made up 65 percent of 
those aged 40 or older. The racial gap in the college enrollment rates of blacks and 
whites also appears to be widening if the enrollment rate is defined as “a proportion of 
the population in a particular age group or as a proportion of high school graduates in a 
population group” (Kane, 2001, page 1). Between 1980 and 1998, the proportion of 
white non-Hispanic 18- to 24-year-olds who enrolled in college increased by 14 percent 
(from 27 percent to 41 percent), while the magnitude of the increase for blacks was only 
10 percent (from 19 percent to 29 percent).
Much of the empirical research examining the question of “access” to higher 
education were concentrated on traditional college students who enter college 
immediately following high school graduation. Other than the rate of return to education, 
gender, and race, several factors have also been identified as influential on the college
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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enrollment decisions made by this narrow range of population.
There has been a tremendous amount of literature on the impact of tuition on the 
college attendance decisions made by high school graduates. Leslie and Brinkman 
(1988) reviewed 25 studies on the relationship between tuition and college enrollment.
By adopting the methodology employed by Jackson and Weathersby (1975), they 
standardized the results of each of those 25 studies and found that every $100 increase in 
tuition price led to a 0.7 percentage point drop in the college enrollment rate of 18- to 24- 
year-olds. Kane (1991) studied two datasets — the NLSY79 and Current Population 
Survey (CPS) — to examine the college enrollment patterns of different racial groups.
For both datasets and both white and black populations, he found that higher tuition costs 
are associated with lower college enrollment rates. Also, the tuition sensitivity is higher 
for blacks. Using aggregate enrollment rate from the Integrated Postsecondary Education 
Data System (IPEDS), Kane (1995) found a decrease of 1.4 percentage point to be 
associated with an increase of $1,000 in tuition in community colleges. His findings 
indicate that students from lower income families are more sensitive to tuition increases 
since community colleges are the entry point to higher education for such students.
Using average statistics at public comprehensive colleges and community colleges in 
each state, Rouse (1994) analyzed data from the NLSY79 to examine the impact of 
tuition on college enrollment. Controlling for a wide range of background characteristics, 
she found a tuition effect “similar to those estimated by others” (p.74). However, some 
researchers found that once other factors are controlled for, the overall impact of tuition 
on college enrollment decisions is minimal. For instance, both Ellwood and Kane (2000)
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
and Cameron and Heckman (2001) concluded in their studies that tuition and financial 
aid have little effect on enrollment decisions.
There has been a great controversy about the effect of different types of financial 
aid in increasing enrollment rates among low-income students. Hansen (1983) analyzed 
the impact of the Federal Pell Grant program using data from CPS and found little 
improvement in enrollment rates of low-income students from before the implementation 
of the program. His work provoked a lot of studies on the same topic. McPherson and 
Schapiro (1991a) pointed out the limitations of Hansen (1983). In a later study, 
McPherson and Schapiro (1991b) conducted longitudinal data analyses using data from 
CPS and found that increased tuition decreases enrollment, while increased financial aid 
increases enrollment. Leslie and Brinkman (1988) examined numerous studies on 
student behavior using multivariate analyses, and calculations of aggregate enrollment 
rate as well as student opinions surveys. They found that student aid, at least in the form 
of grants, increases the enrollment of low-income individuals. They estimated that in 
1982, among all students enrolled in college, 20 percent to 40 percent of students from 
low-income families made enrollment decisions due to grants. For students from middle- 
income families, 13 percent of enrollments were due to grants. After adjusting for the 
relative enrollment of different income groups, they concluded that need-based grants 
could still explain about 16 percent of full-time enrollment in colleges. However, Kane
(1994) and Cameron and Heckman (2001) duplicated Hansen’s findings that financial aid 
has little effect on enrollment. Perna (2000) also found that receiving federal aid has 
little impact on the probability of college enrollment.
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Researchers did not start analyzing the relationship between state need-based aid 
and college enrollment until recently. Heller (1999) examined the impact of state 
financial aid on college enrollment decisions and concluded that state need-based grants 
help explain enrollment rates at community colleges. Kane (2003) also found that state 
scholarship programs in California led to increases in college enrollment.
The findings on merit-based scholarship programs are mixed. Dynarski (2000) 
examined the college enrollment decisions of HOPE, a merit-based program in Georgia, 
and estimated that about 20 percent of the HOPE recipients wouldn’t have made college 
enrollment decisions without the scholarship. However, other studies such as Heller and 
Rasmussen’s (2002) found little evidence of merit-based aid impact on college 
enrollment.
Certain labor market factors, such as the cyclical nature of the labor market, have 
also been related to the college enrollment behaviors of students. One theory argues that 
enrollment rates should decline with higher unemployment rates because it is harder for 
individuals to afford college education when jobs are hard to find. Christian (2003) 
found evidence for this argument among students from low-income families. Another 
theory is that enrollment rates are countercyclical because the opportunity cost of college 
education goes up as unemployment rate decreases. Rouse (1994), Betts and McFarland
(1995) and Dellas and Sakellaris (2003) found support for this argument.
Student preparation has been identified as another important predictor for college  
enrollment. Evidence of the association between student preparation and college 
enrollment is strong. Ellwood and Kane (2000) and Cameron and Heckman (2001) both
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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claimed that high school achievement is the single most important factor that explains 
college enrollment.
In studies where family background was controlled for, both parental education 
and family income have been found to be significant predictors of college enrollment. 
Kane (1994) and Ellwood and Kane (2000) both showed that parental educational level is 
a strong predictor of college enrollment. Also, as reported in Ellwood and Kane (2000), 
80 percent of students from the top income quartile attended some type of postsecondary 
institution within 20 months of their high school graduation, as compared to 57 percent of 
those from the lowest income quartile.
The vast majority of literature on college enrollment decisions (for example, 
Hossler, Braxton & Coopersmith, 1989; Hossler & Gallagher, 1987; Manski & Wise, 
1983; Perna, 2000; St. John, 2003) has focused on the enrollment of traditional-aged 
students immediately after high school, i.e., within two years of high school graduation. 
There is limited research examining the decision of students to delay college enrollment 
except for Hearn (1992), who used the High School and Beyond dataset to study the 
delayed college enrollment decision of 1980 high school graduates. He found that those 
who delayed college enrollment disproportionately came from low-socioeconomic 
background families.
Relatively few studies examined the decision of adults to return to school.
Am ong studies that tried to identify the characteristics o f adult enrollees, Bishop and Van 
Dyk (1977) found that age, sex, number of children, tuition level, income and occupation 
are important predictors of adult school enrollment behaviors. Seftor and Turner (2002)
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emphasized the effect of federal aid on the school enrollment behavior of adults and 
found that the availability of federal financial aid significantly encourages the enrollment 
behavior of older, non-traditional students. The empirical findings of the relationship 
between unemployment and the decision of adults to return to school are mixed. Some 
studies showed that unemployed workers with two or three years experience are more 
likely to enroll in school than employed workers with similar experience (Jacobson, 
LaLonde and Sullivan 2005), while other studies found that the aggregate enrollment 
rates are higher for the employed than for the unemployed (Berube, Salmon and 
Tuijnman, 2001).
The American Council on Education (ACE) launched a three-year project in 2004 
to “close the information gap on low-income adult students and to prompt improvements 
in government and higher education services to these students” (Cook and King, 2004, 
page vii). Their first publication, Low-income Adults in Profile: Improving Lives 
Through Higher Education, identified income, race, marital status and children as factors 
that affect the enrollment decision of low-income adults. They also found that instead of 
low-income, blue-collar workers who most need some type of adult education to improve 
their lives, the adults most likely to pursue postsecondary education are middle- to upper- 
middle-class, white collar workers. However, no econometric analysis technique was 
adopted in the study. All findings are based on descriptive statistics from raw data.
To summarize, literature on college enrollment has identified the rate of return to 
college, race, gender, tuition and financial aid as factors that affect the college enrollment 
decisions of both fresh high school graduates and adults. Descriptive statistics of adult
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college enrollment suggest that low-income, blue-collar workers are not the ones who 
return to school. Existing researches on the school enrollment behavior of adults have 
also identified family size and labor market behaviors such as income, employment status 
and occupation as important predictors of the school enrollment decision of adults.
Even though there exists an extensive literature on the college enrollment 
behavior of high school graduates, not enough work was done to examine the decision of 
adults to return to school. To my knowledge, this dissertation will be the first effort that 
ever systemically studies the decision of students to first delay college enrollment 
immediately following high school graduation and then to return to school after a period 
of time in the workforce.
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CHAPTER 3
THEORETICAL FRAMEWORK
This chapter presents a simple theoretical framework that models the decision of 
individuals to return to school after the initial period of education in their lives. The 
model adopted here is a variant of the random utility model of McFadden (1974).
Assume that at any time after the initial period of education, an individual has to 
make a decision of whether or not to return to school by choosing between additional 
schooling and remaining in her/his current activity such as employment or working at 
home.
Let p  be the likelihood that an individual makes a decision to return to school in 
the current period, p  is a function of the difference between the expected utility of 
returning to school and the utility of the current activity:
where U indicates utility, s represents schooling and c represents current activities such as 
employment or working at home. /  is an increasing function of the net gain in utility,
Utility is assumed to be a function of the expected lifetime income that takes a 
simple linear form:
(3.1)
i.e., /  > 0 .
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U ‘ = Y ‘ , (3.2)
where Y ‘ is the expected lifetime income of the ith activity, i=c or s. It is a function of 
current wage, potential wage, educational cost and depreciation rate.
Assume that an individual has to retire at the age of 65 and let A be his current 
age. Let T  be the length of time to retirement, i.e., T=  65 - A. For the sake of simplicity, 
assume that further education can be completed within one period of time. Assume that 
individuals are short-sighted so that when determining the expected lifetime income, they 
only consider the possibility of returning to school in the succeeding period. In addition, 
assume that at the beginning of the current period, an individual has a rough idea about 
the probability of returning to school in the succeeding period. Also, assume away 
savings. Assume real wages and educational cost are constant over time as well.
Then, the expected net lifetime income resulting from returning to school in the 
current period, Y s , can be written as:
r  = ( y + f + . . .  + f- ')G 7 ‘ - E ,  (3.3)
where y  is the rate of depreciation, GJS is the expected real wage after further education, 
and E  is the cost of further education.
The expected lifetime income resulting from not returning to school in the current 
period, Y ° , takes a more complicated form due to the consideration of the probability of 
school enrollment in the succeeding period:
Y c = m c + Px[(y2 +... + f ~ xy a ‘ -  j e ]+ ( l - Px)[(y+ f  +... + y T~x)m c] , (3.4)
where Pl is the expected probability that the individual returns to school in the
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succeeding period and UJC is the individual’s current real wage.
Then, the probability that an individual returns to school in the current period can 
be re-expressed as:
P = f ( r s - Y ‘ )
= / (;y+... + y T l)m s - E  —
m c + P1[(y2 +... + f ~ l )G7s - j e J
+ (i - p d ( r + y 2 + ... + y T 1) ( D C ]
= f
(y+ ... + y T l)G7s - E - ( l  + y + y 2 +... + y T l)m c 
~P\[(72 + - + y T~i)&7s - } E - ( y + y 2 ■¥... + y T~l)OJc\
=  / ■




7 ( 1 - f - 1) 
1 - y
f \ - f '  
v l ~ r  j
m cR
1 - y
=  / •
/ t 2 T \
7 - 7  7  ~ 7  p
1 -  7  1 - y  1
m s
l - f  y - f
1 - 7  1 - y
m c
(3.5)
The effect o f the expected real wage after further education on the probability that 
an individual returns to school in the current period is:




= / ( • )
f  T  2 T  \r - r  7 - 7  p
11 - y  1 - y
= / ( • )
7 ~ 7 T - 7 2P\ + 7TPi
1 - 7 (3.6)
=  / ' ( • )
r+(i-^)r - r+ ( i -W  
i - r
= / ( • )
r-r2+(i-^)(r2-rr)
dpAs long as T  > 2, the sign o f—1— will be positive because /  (•) >0, 0 < y < 1
dnjs
andO < Px < 1. That is, the probability of returning to school is an increasing function of 
the returns to further education.
The effect of an individual’s current real wage on the probability that an 
individual returns to school in the current period is:
dp
dG7c
f  t  T  T  \
\ l - y  1 - y
i - r r - j p l + r Tpl
1 - y
y{ l - Pl ) - y  + l - y r ( l - P l ) 
1 - y
=  - / ( • )
{ l - y )  + { l - P X r ~ 7 T)
1 - y (3.7)
<0
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Economic theory provides an explanation for this result -  individuals with higher annual 
labor income face higher opportunity costs of their time and hence are less likely to 
return to school.
The effect of the cost of further education on the probability that an individual 
returns to school in the current period is:
(3.8)
dpNote that 0 < yPx < 1 because 0 < Px < 1 and 0 < y < 1. Therefore, — <0,  i.e. higher
oE
educational cost reduces the probability of returning to school.
The effect of the probability that an individual will return to school in the next 
period on the probability that an individual returns to school in the current period is:
dp
dP, = / ( • )
I T  T
r - r _ Br  + r z J L e r  + iE
1 - y  1 - y
=  / ' ( • )
=  / ( • )
> / ' ( • )
= / ' ( • )
(y -  y T )tnc -  (y2 -  y T )s7s + (y -  y 2 )e
1 - y
{ymc -  y 2G7s)+ y T (gjs -  m c)+ (y -  y 2 )e  
1 - y
c -  y 2m ' )+ yT{ a r - m c)+ ( y -  y 2)E 
1 - y
( y - y 2\m c +E) + y T(®s - m c)  
1 - y
>0 (3.9)
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If we think of Pi  as a measure of how serious an individual is about returning to school, 
then this result implies that the more serious an individual is about returning to school, 
the more likely he is going to make the decision to return to school sooner rather than 
later.
Next, by rearranging equation 3.5, we obtain:
P = f
r - f  f - f
1 - y  1 - y
1 -  y r y - y T
1 - y  1 - y
= f \
y -  y T -  y 2Pl + y TPl ^ 1
1 - y
6T
J n \i - y  -jPj + fPj
1 - y
f
(r2- 7 T\ i - P i ) + ( r - f Y
l ~ r
-(1 - y P J E
(3.10)
Then, the effect of the length of time to retirement on the probability that an individual 
returns to school in the current period is:
dp_
dT
= / ( • )
1 d y T 1 d y T^-— nr{\-px)-Z-+-— <DC{1 - p x) ^ -
1 - y  dT 1 - y  dT
/ ' ( • ) r  lnr-m s( \ - P l) + r  Xn^  m c( l - /> )1 - y 1 - y
^ y r In y^  
1 - y
(3.11)
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It’s easy to conclude that >0 because 0 < Px < 1 and 0 < y < 1. And, because
T  = 65 -  A is a decreasing function of age, —  < 0 . That is, the probability that an
dA
individual returns to school in the current period decreases with age. This result is 
consistent with the findings of Becker (1962) that human capital investment decreases 
with age. Intuitively, this is because younger workers receive the returns to education 
over a longer period of time while older workers have a shorter period of time to recoup 
their investments.
To summarize, this simple forward-looking random utility model predicts that:
1. Individuals tend to return to school at a younger age.
2. Higher educational expenses will reduce an individual’s incentive to return to 
school.
3. Higher labor income will reduce an individual’s incentive to return to school.
4. Higher returns to further education make the return-to-school choice more 
attractive.
5. If an individual is seriously thinking about returning to school, then it’s likely 
that he will return to school sooner rather than later.
It would be difficult to obtain data to measure how serious an individual is 
thinking about returning to school in empirical studies. Therefore, age, educational cost, 
current labor income and the returns to further education are the four primary predictors 
of interest in the empirical analyses presented in Chapters 5, 6 and 7.
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CHAPTER 4
DATA
As suggested by the literature review in Chapter 2, factors that might affect the 
decision of high school graduates to go to college and the decision of adults to return to 
school include age, gender, race, tuition, the rate of return to further education, financial 
aid, student preparation, parental education, labor income, family income, employment 
status, etc. Using data from the National Longitudinal Survey of Youth 1979 (NLSY79) 
as well as various other sources, this dissertation examines the effect of as many of these 
factors as possible, especially the effects of the four primary predictors identified by the 
theoretical framework in Chapter 3 (i.e., age, tuition, labor income and the returns to 
further education).
NLSY79 is a longitudinal survey of a nationally representative sample of 12,686 
men and women born in the years 1957-1964. Respondents were 14-22 years of age 
when they were first interviewed in 1979. Respondents were interviewed annually 
between 1979 and 1994, after which they were interviewed biannually. The last survey 
published is from the year 2004.
NLSY79 data are stored in a cross-sectional (or horizontal) data structure with 
one record per subject. For the purpose of this study, NLSY79 data were converted to an
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unbalanced panel dataset. Information for certain variables was not collected during 
every survey year. In such cases information from the previous survey year was usually 
used to impute values for the variables with missing data. For instance, NLSY79 stopped 
collecting information on the height of respondents after 1988. In order to calculate the 
weight-height ratio (a predictor in the health equation of Chapter 6), the value of height 
recorded in 1987 was carried over (or forward) to later years.
NLSY79 provides information on respondents’ school enrollment status. This 
information was used to derive the variable of school enrollment decision -  the 
dependent variable used in most of the empirical analyses in this dissertation. School 
enrollment decision itself is not observable. However, because individuals often make 
their enrollment decisions months before they actually register for classes, it was 
assumed in this dissertation that the school enrollment activity observed in year H-l 
corresponded to a school enrollment decision that was made in year t.
In addition to school enrollment decision and basic demographic characteristics 
such as age, gender, race and residential areas, NLSY79 provides a large amount of 
“other” information needed for evaluation in this dissertation. For instance, it provides 
information on a respondent’s high school graduation year and the time of her/his first 
college enrollment. Consequently, it is not hard to tell which respondents enrolled in 
college immediately following high school, which respondents returned to school after a 
certain period of time following high school, and which respondents never went to 
college by the time of the last survey.
For each respondent, NLSY79 also provides information on her/his education
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achievement and labor income. Information on the median annual income of individuals 
within a specific educational level was obtained from other sources, such as the Statistical 
Abstract by the U.S. Census Bureau. The difference between the median annual income 
value of individuals with the next higher educational level and the respondent’s labor 
income was used as a proxy for the expected gain in income from further education.
Other variables collected by NLSY79 and used in this dissertation include family 
income, employment status, educational achievement of parents, hours worked and 
unemployment rate of a respondent’s residential area.
Even though NLSY79 provides tremendous information about the respondents’
education and labor market behaviors, information of certain factors that may affect the
school enrollment decisions was not collected in the surveys. For example, data
describing the cost of further education were not collected by NLSY79. In order to
address this problem, a regional index was created by adjusting the respondents’ regional
median income level for the national average tuition level based on the national median
income level. Regional indices were calculated as:
T , Regional Median incomeIndex -  — — -------------------------
National Median Income
Whenever national average data were used in this dissertation, they were first adjusted by
the regional index.
Access to financial aid is another variable whose information was not collected by 
NLSY79. In this case, only need-based financial aid was considered in this dissertation 
by using the distance from the federal poverty line as a proxy for the availability of 
financial aid if a respondent’s family was living in poverty.
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Despite my effort to include as many predictors of school enrollment as possible, 
a potentially important predictor identified by the literature -  student preparation -  could 
not be used for the purpose of this dissertation. NLSY79 does not provide access to this 
type of information. Further, NLSY79 does not collect information that could be used as 
a proxy for this variable.
To summarize, NLSY79 provides the following information on variables used in 
this study:
Education:
-  High school graduation time;
-  First college enrollment year (derived);
-  School enrollment status of the survey year;
-  Highest grade completed by the respondent;
-  Educational background of the respondent’s parents;
Labor Market Factors:
-  Hourly wage (derived);
-  Total income from salaries, wages, tips, etc;
-  Total hours worked in the past calendar year;
-  Occupation;
-  Whether or not in the labor force;
-  Employment status;
-  Unemployment rate in the respondent’s residential area.
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Personal Background:
-  Age, gender, race;
-  Residential area (South, West, North Central, East);
-  Health status and related factors such as height and weight;
-  Marital status;
-  Number of children.
Family Background:
-  Educational level of respondents’ parents;
-  Family income level;
-  Poverty level.
All variables of nominal dollars were converted to real values using CPI with the 
base year of 1978. Variables affected include labor income, family income, tuition, 
expected income of further education and the distance from federal poverty line if the 
respondent’s family was living in poverty.
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CHAPTER 5
COLLEGE ENROLLMENT IMMEDIATELY FOLLOWING 
HIGH SCHOOL GRADUATION
Introduction
The focus of this dissertation is on the decision of adults in the workforce to 
return to school. However, it is equally important to understand why students choose to 
delay college enrollment when they graduated from high school. For many, the factors 
preventing them from making an immediate college enrollment decision after high school 
may also prevent them from returning to school later on. This chapter investigates the 
decision by high school graduates to enroll in college immediately following high school 
or to delay college education. It answers the following questions:
• Is there a difference in college enrollment behavior among students who 
enroll in college immediately following high school, students who do not go 
to college until one or two years later, and students who delay college 
enrollment for three or more years?
•  What is the appropriate cutoff that distinguishes between delayed college  
enrollment and immediate or almost-immediate college enrollment?
• Do expected gains from further education increase the likelihood that a high
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school graduate will enroll in college immediately following high school 
graduation?
• Does higher tuition decrease the likelihood that a high school graduate will 
enroll in college immediately following high school graduation?
• Does higher family income increase the likelihood that a high school graduate 
will enroll in college immediately following high school graduation?
• Are racial minorities less likely to enroll in college immediately following 
high school graduation?
• Are women less likely to enroll in college immediately following high school 
graduation than men?
In order to answer the above questions, I first distinguish between delayed college 
enrollment and immediate or almost-immediate college enrollment. To accomplish this, 
Pearson’s Chi-square test is used to detect differences in the aggregate college enrollment 
rates at different lengths of time between high school graduation and college enrollment. 
The results indicate that the college enrollment behaviors of those individuals who went 
to college right after high school were different from those with one or two years delay in 
college education. The college enrollment behaviors of those individuals who went to 
college right after high school or within a short period after high school were also 
different from those who delayed college enrollment for more than two years. However, 
the college enrollment behaviors of those who delayed college education for more than 
two years appeared to be similar. Therefore, an interval value of two years between high 
school graduation and college enrollment seems to be the appropriate cutoff to
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distinguish between delayed college enrollment and immediate or almost-immediate 
college enrollment.
Next, ordered probit analysis is conducted to examine the immediate college 
enrollment decision of high school graduates. The results are robust with respect to 
choosing different cutoff values to group delayed college enrollment. Students from low- 
income families seem to be less likely to enroll in college right after high school 
graduation. In addition, race, family income, and expected gains from college as well as 
parental educational levels have been identified as significant predictors of the decision 
by NLSY79 respondents to delay college enrollment when they graduated from high 
school.
Data
High school graduation information was collected by NLSY79 from year 1979, 
when the respondents were 14-22 years old, to 1986, when the respondents were 21-29 
years old. Because all respondents were well beyond the normal range of high school 
graduation age after 1986, it is reasonable to assume that high school graduation 
information collected by NLSY79 is complete. Based on this information, it is possible 
to tell which year the respondents graduated from high school and what age they were 
when they graduated from high school.
If a respondent went to college before the first survey of NLSY79, then the time 
of her/his first college enrollment was collected by the 1979 survey. If a respondent first
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enrolled in college after 1979, then her/his earliest enrollment year reported was selected 
as her/his first college enrollment year.
Based on both high school graduation and college enrollment information 
collected by NLSY79, it is possible to determine the length of time between a 
respondent’s high school graduation and her/his first college enrollment if she/he ever 
went to college.
College enrollment rates for intervals between high school graduation and first 
college enrollment for all NLSY79 respondents who enrolled in college before their last 
NLSY79 survey are presented in Table 1. The “Total” column presents the total number 
of college enrollees whose period of time between high school graduation and first 
college enrollment was greater than or equal to the corresponding interval value. 
Consequently, the percentage presented in the ith row is the college enrollment rate 
defined as the proportion of college enrollees with i- 1 years between high school 
graduation and first college enrollment out of all respondents with interval values greater 
than or equal to t-1.
Figure 1 plots college enrollment rates against the interval between high school 
graduation and first college enrollment based on data in Table 1. There is a clear 
decreasing trend in the college enrollment rates as the interval between high school 
graduation and first college enrollment increases. However, this decrease appears to 
“plateau” at approximately three years post high school graduation, and remains 
relatively stable afterwards. The sharp decrease in college enrollment rate from 
INTERVAL = 0 to INTERVAL = 1 might imply that the college enrollment behaviors of
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Table 1
College Enrollment Rate by Interval between High School Graduation 
and First College Enrollment
INTERVAL ENROLL
(Years) Total Yes (%)
0 6214 3944 (63.47%)
1 2270 738 (32.51%)
2 1532 385 (25.13%)
3 1147 240 (20.92%)
4 907 204 (22.49%)
5 703 170 (24.18%)
6 533 127 (23.83%)
7 406 109 (26.85%)
8 297 81 (27.27%)
9 216 54 (25.00%)
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Figure 1 College Enrollment Rate versus Interval between
High School Graduation and First College Enrollment
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those individuals who immediately enrolled in college after high school were very 
different from those who waited a year before enrolling in college. It is also possible that 
the college enrollment behaviors of those individuals who waited one or two years before 
continuing on to college education were different from those who waited longer before 
enrolling in college, as the decreasing trend does not seem to stop until INTERVAL = 3.
Therefore, in order to predict which high school graduates are more likely to go to 
college immediately after high school and which are more likely to have interruptions 
between high school and college, it is necessary to first find out how many different 
decision cohorts exist among all college enrollees.
Distinguishing the College Enrollee Cohorts
Data presented in Table 1 take a special form -  Grouped Survival Data. Out of 
6214 NLSY79 respondents who went to college before their last year in the survey, 3944 
(63.47%) enrolled in college immediately after high school graduation (INTERVAL = 0), 
leaving 2270 college enrollees with INTERVAL greater than or equal to one. These 2270 
college enrollees are the denominator to calculate enrollment rate for the INTERVAL = 1 
cohort. The same algorithm continues until all respondents in the last cohort of 
INTERVAL > 10 went to college.
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Efron (1998) showed that the conditional distributions of any two rows are 
independent in grouped survival data with large sample sizes, in which case Pearson’s 
Chi-Square test is sufficient to detect differences in survival rates between the rows. 
Therefore, Pearson’s Chi-Square test is used to decide which interval cohorts are 
different from each other in Table 1. That is, Pearson’s Chi-Square test is used to test for 
the difference in college enrollment rates of the INTERVAL = i and INTERVAL = j  




INTERVAL Yes No Total
i mi ni2 ni+
J nil ni2 ni+
Total n+i n+2 n++
Let be the probability that the respondents in row i first enrolled in college in
the Ith year after high school graduation. Then (^i|,,^2|,)= is the conditional
distribution of the binary response variable ENROLL for row i. The college enrollment 
behaviors of cohort i and j  can be compared by comparing the conditional distributions of 
ENROLL for rows i and j. If the difference in proportions, 7tx|. -  equals zero, then the
two rows have identical conditional distributions. That is, when ;.= 0, the college
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enrollment behaviors of the Ith and / h cohorts are statistically independent of the row 
classification, i.e. , the conditional distributions of enrollment for cohorts i and j  are 
identical
Because both INTERVAL and ENROLL are response variables, the comparison 
between proportions within rows i and j  can be done using the joint distribution |;r y. ) 
(Agresti, 2002, page 38):
P(Enroll = 11 Interval = i) -  P{Enroll = I \ Interval -  j ) 1 —  — , (5.1)
ft>+ ft j+
/l, if EN R O LL^'Yes'
where I - (
\2, if ENROLL='No'
The null hypothesis of identical conditional distributions of ENROLL for the 
cohort with INTERVAL = i and the cohort with INTERVAL = j  is
Ho • ftkl ~ ft/c+ft+l = J ’ ^= 2)
Pearson’s Chi-Square Test statistic
(5.2)
ek,
can be used to test Ho, where eki = [(M+n+i)/n++\. If the null hypothesis is true, th e n ^ 2 
has an asymptotic chi-square distribution with one degree of freedom. For large values 
of j 2, this test rejects the null hypothesis of identical conditional distributions of rows i 
a n d /
In order to find out which cohorts of college enrollees are significantly different
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from each other, the conditional distributions of enrollment for all INTERVAL > 1 cohorts 
are first compared to the immediate college enrollment cohort with INTERVAL = 0. Next, 
the conditional distributions of enrollment for all INTERVAL >2 cohorts are compared to 
the INTERVAL = 1 cohort. The same process is repeated using base interval values of 2,
3, 4 and 5 respectively.
Pearson’s Chi-square test results are presented in Table 3. The conditional 
distributions of enrollment for all cohorts with an interval value greater than zero are 
significantly different (p<0.001) from the immediate college enrollment cohort 
(INTERVAL = 0). Similar results are obtained when the base interval value is set to be 1, 
indicating that the distribution of enrollment for the INTERVAL = 1 cohort is also 
significantly different from most of the other cohorts.
Then, the conditional distributions of enrollment for all cohorts with INTERVAL 
> 3 are compared to the INTERVAL = 2 cohort. Even though there is little difference in 
the conditional distributions of enrollment between the INTERVAL = 2 cohort and any of 
the INTERVAL > 4 cohorts, the difference in the conditional distributions of enrollment 
between the INTERVAL = 2 cohort and the INTERVAL = 3 cohort is highly significant 
(p=0.0109). This result suggests that the INTERVAL = 2 cohort should not be grouped 
together with the INTERVAL = 3 cohort as delayed college enrollment.
Once the base interval is set to be 3, i.e., the conditional distributions of 
enrollment for all cohorts with INTERVAL > 4 are compared to the INTERVAL = 3 
cohort, none of the Chi-Square test statistics for INTERVAL = 4, 5 and 6 are significant.
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Table 3
P-values for Differences in the College Enrollment Behaviors of Different 
Enrollment Cohorts using Pearson’s Chi-Square Test
BASE INTERVAL
INTERVAL 0 1 2 3 4 5
0
1 <0.001
— — — — —
2 <0.001 <0.001 — — — —
3 <0.001 <0.001 0.0109 — —
4 <0.001 <0.001 0.1411 0.3914 — —
5 <0.001 <0.001 0.6299 0.1015 0.4257 —
6 <0.001 <0.001 0.5484 0.1801 0.5608 0.8851
7 <0.001 0.0238 0.4804 0.0140 0.0869 0.3244
8 <0.001 0.0102 0.4381 0.0190 0.0925 0.3030
9 <0.001 <0.001 0.7077 0.3237 0.6493 0.9432
10 <0.001 0.1589 0.5721 0.0714 0.1947 0.4284
Note: 1. Shaded cells have insignificant Pearson Chi-Square statistics 
at 10% level.
2. Base interval presents the cohort whose conditional distribution o f 
enrollment was compared to.
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This is an indication that the INTERVAL = 3, 4, 5 and 6 cohorts can be grouped together 
as delayed college enrollment.
Results of Chi-Square test suggest that when studying the college enrollment 
decision of high school graduates, instead of grouping everyone who did not go to 
college immediately after high school graduation, i.e, INTERVAL > 1, we should take 
into account the possibility that the conditional distributions of enrollment are different 
across cohorts with different lengths of time between high school graduation and college 
enrollment. Consequently, when examining the college enrollment decision of high 
school graduates, it is necessary to group the values of response variable INTERVAL into 
multiple ordered categories.
According to Table 3 results, an interval value of two years between high school 
graduation and college seems to be the appropriate cutoff to distinguish delayed college 
enrollment from immediate, or almost-immediate, college enrollment. Four distinct 
cohorts existed among all college enrollees: those who went directly to college following 
high school graduation (INTERVAL = 0), those who waited one year before enrolling in 
college (INTERVAL = 1), those who waited two years before enrolling in college 
(INTERVAL = 2) and those whose interval values between high school graduation and 
college were greater than 2 years (INTERVAL > 2).
This clustering of college enrollees is based on univariate analysis of the 
aggregate college enrollment rates. It does not consider the relationship between college 
enrollment and personal characteristics at the individual level. To verify the robustness 
of this clustering, in the next section that examines the effects of different covariates on
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the immediate college enrollment decision of high school graduates, I present ordered 
probit analysis results using five different cutoff intervals (1, 2, 3, 4 and 5).
Ordered Probit Analyses of the Immediate College Enrollment Decision
When studying the college enrollment decisions of high school graduates, it is 
necessary to consider the enrollment decisions of students who went to college as well as 
students who never went to college. The college enrollment behaviors of those high 
school graduates who never made a college enrollment decision during the NLSY79 
survey period are apparently different from the college enrollees. Assume the period of 
time between high school graduation and college enrollment for those who never went to 
college to be infinity (INTERVAL = °°). Let c be the cutoff interval value (c = 1, 2, 3, 4, 
5). Then a total number of c+3 ordered categories are present in the response variable 
INTERVAL:
Category 1: INTERVAL = 0, immediate college enrollment;
Category 2 to c+1: INTERVAL = 1, ... , c, almost-immediate college
enrollment;
Category c+2: c < INTERVAL < , delayed college enrollment;
Category c+3: INTERVAL = °°, no college enrollment.
Because values of INTERVAL are inherently ordered, the ordered probit model is 
a natural thing to use in order to identify which factors contribute to the college 
enrollment/interruption decision of high school graduates immediately following high
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school graduation. Initiated by Zavonia and McElvey (1975), the ordered probit model is 
built around the following latent regression model: Let F( be the ordered categorical
response for subject i . Assume that an unobserved continuous variable, Y*, follows the 
normal distribution with mean jU: and unit variance
Y * ~ N  (& ,!). (5.3)
Also assume that the observation mechanism is
F = 0 if F/ < 0
= 1 if 0 < Y* < Tx
= 2 if t ,  < Y* < t 2 (5.4)
= /  if Ty_j < Y*,
where t . ’s are unknown parameters to be estimated with the vector of coefficient (3.
Given this observation mechanism, the probabilities of observing each category
are:
P(Yl =d)=<S>{fi 'Xl )
P (Y ,= \)  = <b(rl + P ’X ,) -< b (P 'X l)  (5.5)
P(Y, = 2 )= 4 > ( t2 + ^ X , ) - 4 > ( r ,  + / i ' X , )
P ( Y , = J )  = l - ^ + ^ ' X , ) ,
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where O(-) is the cumulative distribution function for the normal distribution with mean 
//, and unit variance; X i is the vector of explanatory variables and /? is the vector of 
coefficients with intercept /?0 included. Note that for all the probabilities to be positive, 
the following condition must be satisified:
0<Tj  < T 2 < . . . < T j _ x (5.6)
Variables used in the ordered probit analysis are defined in Table 4. The period 
of time between high school graduation and college, INTERVAL, is the ordinal response 
variable. For the sake of programming, if the period of time between high school 
graduation and college is greater than the cutoff interval value, then response variable 
INTERVAL is set to be 10. If a respondent never made a college enrollment decision 
during the entire NLSY79 survey period, then the response variable INTERVAL is set to 
be 100. Because INTERVAL = 0 is the lowest ordered level, it is the category whose 
probability is being modeled. Hence this coding scheme has no effect on the estimation 
of coefficients.
Individuals’ immediate college enrollment decision is modeled as a function of a 
linear combination of covariate vector A), which includes three of the four primary 
predictors identified by the forward-looking random utility model presented in Chapter 3 
-  age, educational cost and expected gains from college education. As mentioned in 
Chapter 4, data of educational cost were not collected in NLSY79 at the individual level. 
Therefore, variable TUITION was derived by adjusting the national average tuition cost 
of two-year public colleges using a regional index. EDUCDIFF presents the difference 
between median annual income of individuals with the next higher education level
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Table 4
Definitions and Summary Statistics of Variables (N=1543)
Variable Definition
INTERVAL The period of time between high school graduation and first 
college enrollment (Dependent Variable)
=0 if the respondent went to college right after high school 
graduation; (n=477)
=1 if the respondent went to college one year after high school 
graduation; (n=124)
=2 if the respondent went to college two years of high school 
graduation; (n=68)
= 10 if the time between high school graduation and first college 
enrollment was greater than the cutoff interval value;




The respondent’s age when she/he graduated from high school. 
(mean=17.78, std=1.03)
Square of AGE. (mean=317.34, std=38.41)
EDUCDIFF Difference between median annual income of individuals with 
college degrees and individuals with high school diploma in the 
year of high school graduation (in thousands of dollars). 
(mean=21.53, std=5.68)
TUITION Average tuition cost of all institutions in the year of high school 
graduation adjusted by the respondent’s residential region (in 
thousands of dollars). (mean=0.73, std=0.12)
MALE = 1 if the respondent was male; (n=772) 
=0 otherwise. (n=771)
HISPANIC = 1 if the respondent was Hispanic; (n=220) 
=0 otherwise. (n=1323)
AA = 1 if the respondent was African American; (n=431) 
=0 otherwise. (n=l 112)
MALEHISP =1 if the respondent was male Hispanic; (n=109) 
=0 otherwise. (n=1434)
(continued on following page)















=1 if the respondent was male African American; (n=221)
=0 otherwise. (n=1322)
Total income from other family members in the year of high 
school graduation (in thousands of dollars). (mean=15.58, 
std=19.21)
Highest grade completed by the respondent’s mother. 
(mean=10.84, std=2.94)
Highest grade completed by the respondent’s father.
(mean= 10.92, std=3.69)
Number of children the respondent had ever had up to the year of 
high school graduation. (mean=0.075, std=0.31)
=1 if health conditions that limited the amount of work respondent 
could do existed in the year of high school graduation; (n=64) 
=0 otherwise. (n=1479)
Distance from the federal poverty line if the respondent’s family 
income was under the federal poverty line in decision year. It took 
the value of zero if the respondent’s family income was above the 
federal poverty line (in thousands of dollars). (mean=0.48, 
std=2.07)
=1 if the respondent was living in an urban area or a standard 
metropolitan statistical area in the year of high school 
graduation; (n=963)
=0 otherwise. (n=580)
Time since year 1979 (in years). (mean=0.45, std=0.58)
Unemployment rate of the respondent’s residential area. 
(mean=6.64, std=2.38)
Primary Data Source: National Longitudinal Survey o f Youth 1979.
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and the respondent’s annual labor income in the decision year. Median annual income of 
individuals with the next higher educational level is used as a proxy for the expected 
income of further education. Therefore, EDUCDIFF is a proxy for the expected gains 
from further education. The forward-looking random utility model predicted a positive 
relationship between the expected income of further education and the decision to return 
to school by adults in the workforce. Because EDUCDIFF is a monotonically increasing 
linear function of the median annual income of individuals with the next higher 
educational level, it is also expected to be positively correlated with the return-to-school 
decision. To capture the possible non-linear relationship between college enrollment and 
age, the second-order term of age, AGE2, is included in the covariate vector X, together 
with AGE. Because most students had no labor income when they graduated from high 
school, the other primary predictor identified by the theoretical model, labor income, is 
not considered in the ordered probit analysis.
Gender, race and family income are also variables of interest to this dissertation. 
Therefore, they are included in the covariate vector X, together with several other 
variables identified in the literature that might affect an individual’s decision to enroll in 
college immediately following high school graduation. As a measure of financial support 
from the respondent’s family, OFM1NC is the income level of other family members. 
PVTYLVL represents the distance from the federal poverty line if the respondent’s family 
was living in poverty. It is a proxy for the availability o f need-based financial aid. 
Products of race and gender (MALEAA and MALEHISP) are also included in the model to 
control for the possible interaction effect. MOMGRADE represents the highest grade
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achieved by the respondent’s mother and DADGRADE represents the highest grade 
achieved by the respondent’s father. CHILDREN is the number of children the 
respondent had ever had by the year of high school graduation. Other factors being 
considered for the ordered probit analysis include the respondent’s health condition 
{HEALTH), the convenience of geographic access to college (SUBURBAN) and 
unemployment rate of the respondent’s residential area (UNEMPRT). Time since the 
initial survey {TIME) is included in the model as well to control for the time trend of 
college enrollment.
Ordered probit analysis results are presented in Table 5. The coefficient estimates 
indicate significance of the effect of the covariates on the likelihood of INTERVAL = 0, 
i.e., the likelihood that college enrollment occurred immediately after high school 
graduation. Five different cutoff interval value c’s were used: c = 1, 2, 3 ,4  and 5. For 
each specific cutoff interval value c, a total number of c+3 ordered levels exist in the 
response variable INTERVAL, and therefore c+2 intercepts were estimated in the 
corresponding analysis. Variable Intercept is /?0 in the coefficient vector f i  and
Intercept 1 to 6 are Tt ’s in equation 5.4.
The estimation results are consistent across all models no matter which cutoff 
interval value was used. The coefficients of EDUCDIFF, AA, HISPANIC, OFMINC, 
MOMGRADE and DADGRADE are significantly positive at the 10% level for all 
analyses. The coefficients of CHILDREN, TUITION and TIME are significantly negative 
at 10% level for all models. Coefficients of other predictors are nonsignificant in all 
analyses with different cutoff interval values.












Ordered Probit Analyses Results (N=1543, Dependent Variable = INTERVAL)
Cutoff Interval
Variable 1 year 2 years 3 years 4 years 5 years
Estimate P r > J 2 Estimate P r> X 2 Estimate P r > Z 2 Estimate P r > Z 2 Estimate Pr> Z 2
Intercept 8.3121 0.1807 7.9468 0.2004 8.0525 0.1936 7.9312 0.2004 7.8860 0.2031
Intercept 1 0.2544 < 0.0001 0.2544 < 0.0001 0.2543 < 0.0001 0.2543 < 0.0001 0.2543 < 0.0001
Intercept 2 0.7479 < 0.0001 0.3859 < 0.0001 0.3859 < 0.0001 0.3859 < 0.0001 0.3860 < 0.0001
Intercept 3 - - 0.7482 < 0.0001 0.4541 < 0.0001 0.4541 < 0.0001 0.4541 < 0.0001
Intercept 4 -- - - - 0.7485 < 0.0001 0.5251 < 0.0001 0.5251 < 0.0001
Intercept 5 - - - - - - 0.7482 < 0.0001 0.5677 < 0.0001
Intercept 6 - - - - - - -- - 0.7480 < 0.0001
AGE -0.9954 0.1401 -0.9535 0.1573 -0.9673 0.1505 -0.9539 0.1563 -0.9482 0.1589
AGE2 0.0258 0.1596 0.0247 0.1788 0.0251 0.1709 0.0247 0.1771 0.0245 0.1803
EDUCDIFF 0.0307 0.0007 0.0308 0.0006 0.0307 0.0007 0.0311 0.0006 0.0310 0.0006
TUITION -0.8593 0.0380 - 0.8584 0.0379 - 0.8356 0.0432 -0.8476 0.0403 - 0.8402 0.0420
MALE -0.1246 0.1146 -0.1222 0.1213 -0.1264 0.1089 -0.1264 0.1088 -0.1256 0.1110
HISPANIC 0.5569 < 0.0001 0.5544 < 0.0001 0.5476 < 0.0001 0.5439 < 0.0001 0.5443 < 0.0001
AA 0.4514 < 0.0001 0.4579 < 0.0001 0.4568 < 0.0001 0.4573 < 0.0001 0.4560 < 0.0001
MALEHISP -0.0583 0.7416 -0.0516 0.7702 -0.0445 0.8011 -0.0375 0.8318 -0.0367 0.8355
MALEAA -0.1925 0.1813 -0.1943 0.1767 -0.1901 0.1859 -0.1905 0.1848 -0.1893 0.1876
OFMINC 0.0077 < 0.0001 0.0077 < 0.0001 0.0079 < 0.0001 0.0078 < 0.0001 0.0078 < 0.0001
MOMGRADE 0.0480 0.0007 0.0477 0.0007 0.0473 0.0008 0.0479 0.0007 0.0475 0.0007
DADGRADE 0.0572 < 0.0001 0.0579 < 0.0001 0.0582 < 0.0001 0.0575 < 0.0001 0.0577 < 0.0001
CHILDREN - 0.4455 0.0005 - 0.4436 0.0005 - 0.4516 0.0004 -0.4548 0.0004 - 0.4544 0.0004
HEALTH -0.0406 0.7849 -0.0303 0.8383 -0.0257 0.8626 -0.0255 0.8636 -0.0258 0.8623
PVTYLVL -0.0219 0.1935 -0.0223 0.1849 -0.0217 0.1963 -0.0222 0.1862 -0.0222 0.1867
SUBURBAN 0.0837 0.2102 0.0897 0.1784 0.0900 0.1768 0.0911 0.1718 0.0924 0.1655
TIME - 0.3979 < 0.0001 - 0.3914 < 0.0001 - 0.3874 < 0.0001 -0.3854 < 0.0001 - 0.3861 < 0.0001
UNEMPRT 0.0088 0.5019 0.0081 0.5380 0.0085 0.5164 0.0085 0.5182 0.0086 0.5129
Primary Data Source: National Longitudinal Survey o f Youth 1979
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According to results presented in Table 5, larger difference in income between 
college and high school graduates makes it more likely for high school graduates to enroll 
in college without an interruption in education. Intuitively this is because the higher 
expected gains from college education are, the higher forgone lifetime earnings would be 
if an individual does not go to college, and therefore the more costly it is for her/him to 
delay college education.
Compared to blacks/Hispanics, non-black/non-Hispanic high school graduates are 
less likely to enroll in college immediately following high school graduation. Or, in other 
words, it is more likely for non-black/non-Hispanic high school graduates to return to 
school after some type of interruptions in education. There is little evidence of gender 
difference in the immediate college enrollment decision of high school graduates. There 
is also no evidence of interaction between race and gender in the immediate college 
enrollment decision of high school graduates.
Income from other family members has a significantly positive (p<0.0001) effect 
on the likelihood of immediate college enrollment following high school graduation. 
Educational cost is estimated to have a negative effect (p<0.05) on the college enrollment 
decision of high school graduates immediately following high school graduation. Both 
findings indicate that financial constraint plays an important role in the college 
enrollment decision of high school graduates. Educational levels of both parents are 
significantly correlated with the likelihood of immediate college enrollment for high 
school graduates. Children from families with better-educated parents are more likely to 
enroll in college without an interruption after high school graduation.
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A negative time trend is detected, suggesting that as calendar year has increased, 
the likelihood of immediate college enrollment has decreased. This suggests that 
interruptions in education after high school have become more common since 1979. In 
addition, the chance of enrolling in college immediately after high school graduation was 
significantly lower (p<0.01) for students who had children in high school.
However, age, health condition, poverty level, whether or not the respondent was 
living in a suburban area, as well as the unemployment rate of the respondent’s 
residential area are found to have little effect on the immediate college enrollment 
decisions of high school graduates.
Marginal Effects
Note that the parameter estimates of the ordered probit analysis do not have an 
intuitive meaning. According to equation 5.5,
(5.7)
That is, the coefficients measure the change of O 1 [P{Yi = 0)] when X i ’s change. 
Also, references on directions of the coefficients can only be drawn for the INTERVALS) 
level based on Table 5. In order to evaluate the effects of X t on all categories of the
response variable, it is still necessary to calculate the marginal effects of X ; on the 
likelihood of observing any type of college enrollment activity immediately following 
high school graduation.
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For first-order-only continuous explanatory variables such as EDUCDIFF, 
TUITION, OFMINC, MOMGRADE, DADGRADE, CHILDREN, PVTYLVL and TIME, 
their marginal effects can be calculated as:
dF[F = 0]
dxk
1] = [0(*i + p  X ) -  X)]pk
dx
dPl^  2] = fe(r2 + p X ) ~  + p X  )]fik (5.8)
axh
where xk is the continuous explanatory variable whose marginal effect is being 
calculated; J3k is the coefficient of x k . The marginal effects are to be calculated at the
means of all explanatory variables X  using estimated coefficients f t .
The above technique of calculating marginal effects for first-order-only 
continuous variables cannot be applied on binary explanatory variables. For binary 
explanatory variables such as HEALTH and SUBURBAN, their marginal effects can be 
calculated by:
dP ( Y  = 01K - = p\Y  = 0 1 = 1] -  P[Y = 0 1 Xj. = 0]
dxk
=®(A+/9;x)-4>(/0pf;) <5.9)
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= n - p [ Y = i \ x k =o]
oxk
=[«*(*■,+A + / ? X ) - 4 > ( A  + /* ;x  ;)]-[<!>(*-,+a x ; ) - 4 > ( a 'x ; ) ]  (5 .10)
-y = 2 ) = p[y = 2 |x , = l ] - P [ y  = 2U , =0]
j^fc
= [o(r2+&  + # * ; )  -  ®(Tl+pK+/?;*;)]- M*2+/?PC)- *  )]
(5.11)
dP{l  = J) = P{Y = J \ Xk =l ] - P[Y = J \ x k =0]
dxk
= 4»(v. + A  + 0 X ) - * ( r , - ,  + K x 'k)], (5.12)
where x k is the binary explanatory variable whose marginal effect is being calculated.
X*k is a vector that contains all explanatory variables other than binary variable xk . (3k
is the coefficient estimate of variable xk . ji*k is a vector that contains all coefficient
estimates of vector X  *k . The marginal effects are to be calculated at the means of all
explanatory variables X  using estimated coefficients .
Calculations of marginal effects for continuous variables with second-order terms 
or binary variables with interaction terms are more complicated. However, neither the 
first-order nor the second-order term of AGE  is significant. In addition, neither MALFA A 
nor MALEHISP is significant as well. Therefore, for simplicity, marginal effects of AGE, 
MALE, AA and HISPANIC are calculated the same way as other variables.
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Marginal effects of predictors are presented in Table 6 for the cutoff interval 
value of two years. Marginal effects for analyses using other cutoff interval values are 
not reported because they are very similar to the results using the cutoff interval value of 
two years.
Not surprisingly, all those predictors that have positive effects on the likelihood of 
immediate college enrollment are negatively associated with delays in college education. 
Those that are estimated to discourage immediate college enrollment are positively 
associated with delays in college education. Note that the marginal effect of a specific 
predictor is not necessarily significant even if the estimation result of the probit analysis 
is significant.
The calculations of marginal effects allow for comparisons of the size of effects 
across different predictors. Among all the significant predictors, educational cost seems 
to have the largest marginal effect on the likelihood of immediate college enrollment. An 
increase in education cost is found to dramatically reduce the chance of immediate 
college enrollment.
Other variables that have relatively large effects on immediate college enrollment 
are: Race, time and number of children. Belonging to a racial minority group seems to 
greatly increase the chance of immediate college enrollment. Or, in other words, it will 
greatly decrease the chance of returning to school. Having children in high school seems 
to significantly increase the chance o f delayed college enrollment. In addition, 
interruptions in education after high school seem to have become more common over 
time.















Marginal Effects of Explanatory Variables (Dependent Variable = INTERVAL)
Variable
Marginal Effect
INTERVALS INTERV ALS INTERVAL=2 INTERVAL>=3 INTER VAL= 00 p-value
AGE -0.31901 0.05341 0.03001 0.08082 0.15470 0.1573
EDUCDIFF 0.01032 -0.00173 -0.00097 -0.00261 -0.00500 0.0006
TUITION -0.28718 0.04808 0.02708 0.07276 0.13926 0.0379
TIME -0.13094 0.02192 0.01235 0.03317 0.06350 <0.001
AA 0.14292 -0.02653 -0.01431 -0.03693 -0.06515 <0.001
HISPANIC 0.16095 -0.03278 -0.01703 -0.04235 -0.06879 <0.001
MALE -0.04087 0.00684 0.00385 0.01036 0.01982 0.1213
OFMINC 0.00259 -0.00043 -0.00024 -0.00066 -0.00125 <0.001
CHILDREN -0.14840 0.02485 0.01399 0.03760 0.07196 0.0005
HEALTH -0.01024 0.00168 0.00096 0.00258 0.00502 0.8383
PVTYLVL -0.00745 0.00125 0.00070 0.00189 0.00361 0.1849
MOMGRADE 0.01597 -0.00267 -0.00151 -0.00405 -0.00774 0.0007
DADGRADE 0.01937 -0.00324 -0.00183 -0.00491 -0.00939 <0.001
SUBURBAN 0.03022 -0.00499 -0.00282 -0.00763 -0.01478 0.1784
UNEMPRT 0.00270 -0.00045 -0.00025 -0.00068 -0.00131 0.5380
Conclusions
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The focus of this dissertation is on the decision of adults in the workforce to 
return to school. However, before examining the decisions of less-educated adults to 
return to school, it is important to first study their decisions to delay college enrollment 
when they graduated from high school.
This chapter first used univariate analysis on grouped survival college enrollment 
data to distinguish between delayed college enrollment and immediate or almost- 
immediate college enrollment. Pearson’s Chi-square test results suggest that distinct 
cohorts existed among the college enrollees of NLSY79. The college enrollment 
behaviors of those who went to college immediately after high school were different from 
those who either delayed college education until a later time or ever went to college. 
Within the group of college enrollees who had interruptions between high school and 
college, the college enrollment behaviors of those who waited one or two years before 
enrolling in college were also different from the rest of the enrollees. A cutoff of two 
years seems to be appropriate to distinguish between delayed college enrollment and 
immediate or almost-immediate college enrollment.
Next, ordered probit analysis was conducted to examine the decision of high 
school graduates to delay college enrollment when they graduated from high school. 
Estimation results were robust with respect to different cutoff values to group delayed 
college enrollment. Three primary predictors identified by the theoretical model 
presented in Chapter 3 were included in the ordered probit analyses -  age, educational
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cost and expected gains from further education. Estimation results of educational cost 
and expected gains from further education were consistent with the predictions of the 
theoretical model: Higher tuition was estimated to have a significant negative effect on 
immediate college enrollment, while higher expected gains from further education was 
estimated to have a significant positive effect on immediate college enrollment. Age was 
estimated to have little effect on the immediate college enrollment decision of high 
school graduates, which is inconsistent with the prediction of the theoretical model. This 
is probably because the standard deviation of variable AGE was very small, i.e., high 
school graduation ages of NLSY79 respondents were very similar.
In addition to educational cost and expected gains from further education, race, 
family income, educational achievement of parents, having children in high school, as 
well as residential areas of the respondents were also found to have significant effects on 
the immediate college enrollment decisions of high school graduates. Interruptions in 
education were observed more often among non-minorities compared to blacks and 
Hispanics. Students from richer families were more likely to enroll in college right after 
high school graduation, yet students from poor families were more likely to delay their 
college enrollment. A negative time trend of immediate college enrollment was observed
I
among NLSY79 respondents as well.
In summary, higher expected gains from further education encourages immediate 
college enrollment, yet higher tuition cost discourages immediate college enrollment. If a 
high school graduate belongs to a racial minority group, is male, lives in a poor family, or
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has children, then it is more likely that she/he will delay college enrollment or even never 
go to college.
In the next chapter I will focus on the almost-immediate college enrollment 
decision of high school graduates who did not enroll in college immediately following 
high school graduation. Significant predictors identified in this chapter for immediate 
college enrollment decisions will be studied in a simultaneous equation analysis to see if 
they have similar effects on the almost-immediate college enrollment decision.
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CHAPTER 6
COLLEGE ENROLLMENT WITHIN TWO YEARS OF 
HIGH SCHOOL GRADUATION
Introduction
In Chapter 5 I showed that an interval value of two years between high school 
graduation and college enrollment is the appropriate cutoff to distinguish between 
delayed college enrollment and immediate or almost-immediate college enrollment. I 
also studied the decision of students to enroll in college immediately after high school 
graduation. In this chapter I will study the college enrollment decision within two years 
of high school graduation (almost-immediate college enrollment) by NLS Y79 
respondents who didn’t enroll in college immediately after high school graduation.
Because the decision to return to school by individuals who have already entered 
the workforce is likely to be endogenously related to their health status and labor market 
behaviors, a three-equation model is constructed to simultaneously model enrollment 
decision, health and labor market behaviors. Two types of labor market behaviors are 
studied separately: labor income (Annual Earnings) and labor supply (Hours Worked).
Studies of adult education suggest that both individuals’ labor market-related 
characteristics and health are factors that possibly affect individuals’ decisions to return
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to school. An individual’s labor market behaviors such as her/his labor income and 
employment status might affect her/his school enrollment decision. Some studies have 
shown that unemployed workers with two or three years experience are more likely to 
enroll in school than employed workers with similar experience (LaLonde, 2001). Other 
studies found that the aggregate enrollment rates are higher for the employed than for the 
unemployed (Berube, Salmon and Tuijnman, 2001). On the other hand, once a working 
individual decides to return to school, her/his labor supply activity and hence labor 
income are likely to be affected by this decision. Therefore, the relationship between 
labor market behaviors and school enrollment decision of a working individual might be:
Labor Market Behaviors -4----------------------  Enrollment Decision
An individual’s health status contributes to her/his labor supply and labor income 
(see review by Currie and Madrian, 1999). Bound, Waidmann, Schoenbaum and 
Bingenheimer (2003) found that the coefficient of health limitations in the employment 
equation is negative and very large in every gender, age, education, and race/ethnicity 
cell, confirming that the association between self-reported health limitations and 
employment is very strong across all these population groups. Stem (1989) found that 
disability lowers the likelihood of workforce participation. On the other hand, long 
working hours or safety issues at work could cause numerous health issues (Spurgeon, 
Harrington and Cooper, 1997). Individuals’ income levels also determine the quality of 
food and other health-related inputs, and consequently contribute to the maintenance of
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good health (Ettner, 1995). Therefore, the relationship between labor market behaviors 
and health status of a working individual might be:
Labor Market Behaviors ^  ^  Health Status
In the meanwhile, it is a well-documented fact that health has a large effect on the 
enrollment decision. For instance, Alderman, Behrman, Lavy and Menon (2001) found 
that children’s health conditions have great effects on their school enrollment. Alon 
(2001) found that health limitations of high school graduates have significantly negative 
impact on college enrollment. It is possible that health limitations also affect the decision 
of working individuals to return to school. On the other hand, school enrollment 
decisions could cause excessive stress on a working individual and might result in health 
problems such as depression. Therefore, the relationship between enrollment decision 
and health status of a working individual might be:
Enrollment Decision <   ^  Health Status
In summary, the literature seems to suggest that the school enrollment decision of 
working individuals is likely to be endogenously related to health status and labor market 
behaviors:
Enrollment Decision
Labor Market Behavior-4 Health Conditions
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However, very few studies have attempted to put it in a fully simultaneous 
equations framework. This chapter adopts a three-equation model to simultaneously 
model the relationship among health, labor market behaviors and the college enrollment 
decision of working individuals within two years of high school graduation. It answers 
the following questions for those who did not go to college immediately following high 
school:
• Is the college enrollment decision by individuals who are already in the 
workforce endogeneously determined with labor market behavior and health 
conditions?
• Does higher labor income decrease the likelihood that a high school graduate 
will enroll in college within two years of high school graduation?
• Do expected gains from further education increase the likelihood that a high 
school graduate will enroll in college within two years of high school 
graduation?
• Does higher tuition decrease the likelihood that a high school graduate will 
enroll in college within two years of high school graduation?
• Does higher family income increase the likelihood that a high school graduate 
will enroll in college within two years of high school graduation?
• Are racial minorities less likely to enroll in college within two years of high 
school graduation?
• Are women less likely to enroll in college within two years of high school 
graduation than men?
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Data
The cross-sectional dataset used in this chapter contained data of the first or 
second year after high school graduation for those NLSY79 respondents who did not 
immediately enroll in college after high school. Table 7 presents definitions and 
summary statistics of the explanatory variables used in this analysis. A total number of 
2637 subjects have non-missing values for all the variables in Table 7.
Out of all 10176 NLSY79 respondents who reported graduation from high school, 
3944 of them immediately went to college after high school graduation (see Table 1). 
Among the remaining 6232 high school graduates who either returned to school later or 
never returned to school during the NLSY79 survey period, 1123 made the decision to 
enroll in college within two years of high school graduation. Out of these 1123 
respondents, 450 had non-missing values for all the variables in Table 7.
If a respondent did not immediately enroll in college after high school but made a 
decision to return to school by enrolling in college within two years after high school 
graduation, data of the year she/he made the college enrollment decision are used for the 
analysis of this chapter. If a respondent did not make a decision to enroll in college 
within two years of high school graduation, data of the second year after her/his high 
school graduation are used.
Note that for the analysis o f this chapter, the dependent variable is the decision to 
return to school by enrolling in college. However, the school enrollment decision itself is 
not observable. Because individuals often make their enrollment decisions months
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=1 if the respondent was enrolled in school in the year after the 
decision year (n=450);
=0 otherwise.
= 1 if health conditions that limited the amount of work the 
respondent could do existed in the decision year (n=l 18);
=0 otherwise.
Annual earnings from wage and salary in the decision year (in 
thousands of dollars) (mean=7.92, sd=10.13).
Earnings from wage and salary in the year before the decision year 
(in thousands of dollars) (mean=7.51, sd=9.04)
Total number of hours worked in the decision year (mean=l 186.16,
sd=950.58).
Total hours worked in the year before decision year 
(mean=l 155.02, sd=905.04).
Age of the respondent in the decision year (mean=20.12, sd=1.54).
=1 if the respondent was male (n=1352);
=0 otherwise.
=1 if the respondent was African American (n=706);
=0 otherwise.
=1 if the respondent was Hispanic (n=375);
=0 otherwise.
Highest grade completed as of May 1 in the decision year 
(mean=10.22, sd=1.66).
Total income from other family members in the decision year (in 
thousands of dollars) (mean=l 1.04, sd=19.64).
=1 if the respondent ever reported health conditions that limited the 
amount of work the respondent could do during previous NLSY79 
surveys (n=277);
=0 otherwise.
Ratio between weight and height (mean=0.61, sd=0.62).
Average tuition cost of all institutions in the decision year adjusted 
by the respondent’s residential region (mean=0.77, sd=0.11)
(continued on following page)
















Number of children the respondent had ever had up to the decision 
year (mean=0.22, sd=0.53).
Difference between the median annual income of individuals with 
the next higher educational level and the respondent’s annual income 
in the decision year (in thousand dollars) (mean=12.23, sd=10.43).
=1 if the respondent was living in the center or the suburb of a 
standard metropolitan statistical area in the decision year 
(n=1360);
=0 otherwise.
=1 if the respondent was married in the decision year (n=587);
=0 otherwise.
Distance from the federal poverty line if the respondent’s family 
income was under the federal poverty line during the decision year.
It takes value of zero if the respondent’s family income was above 
the federal poverty line (in thousand dollars). (mean=0.61, std=2.07)
=1 if the respondent worked at a white collar position in the decision 
year (n=690);
=0 otherwise.
Unemployment rate of the respondent’s residential area 
(mean=8.58, sd=3.19).
=1 if the respondent was unemployed at any time in the decision 
year (n=922);
=0 otherwise.
=1 if the respondent lived in the south part of the U.S. during 
decision year (n=972);
=0 otherwise.
=1 if the respondent lived in the north central part of the U.S. during 
decision year (n=638);
=0 otherwise.
=1 if the respondent lived in the west part of the U.S. during 
decision year (n=458);
=0 otherwise.
Time since year 1979 (in years) (mean=2.83, sd=2.18).
Data Source: 1979 to 2004 National Longitudinal Survey o f Youth 1979.
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before they actually register for classes, it is assumed throughout this dissertation that the 
school enrollment activity observed in year t+ 1 indicates a school enrollment decision 
made in year t.
Specification of Econometric Model
Because the college enrollment decision of working individuals is likely to be 
endogenously related to their health status and labor market behaviors, a three-equation 
model is constructed to simultaneously model enrollment decision, health and labor 
market behaviors.
College Enrollment Equation
College enrollment decision, which is assumed to be made a year prior to actual 
college enrollment, is modeled as a function of decision year health, labor income or 
labor supply, and vector X\ which consists of primary predictors age, educational cost 
and expected gains from further education, as well as social and personal characteristics 
such as sex, marital status, business cycle indicator (unemployment rate), etc:
Enrollment = /(H ealth ,Labor Income/Labor Supply, Xj) (6.1)
The theoretical framework in Chapter 3 predicted the coefficient o f labor income 
to be negative, i.e., the higher an individual’s labor income is, the less likely she/he is 
going to return to school by enrolling in college within two years of high school
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graduation. The sign of the labor supply coefficient is an empirical question, however. It 
could be negative if individuals have preference for work, while positive if they intend to 
escape the pressure of work by returning to school.
Health Equation
Whether or not the respondents had health limitations that prevented them from 
working was used as an indicator for health conditions. It is modeled as a function of 
enrollment decision, labor income or labor supply and social and personal characteristics 
vector X2:
Health = h(Enrollment, Labor Income/Labor Supply, X2) , (6.2)
where X2 consists of personal and social characteristics that might affect the health status.
As the literature suggests, higher labor income level should lead to better health. 
That is, the labor income coefficient should be negative in the health equation. The sign 
of the labor supply coefficient is an empirical question because on one hand, working 
overtime could lead to health problems, and therefore labor supply should be positively 
associated with health limitations. On the other hand, people who work long hours are 
likely to be healthier than people who work less, and therefore labor supply should be 
negatively associated with health limitations.
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In the labor market behavior equation, individuals’ labor market behavior is 
expressed as a function of health, college enrollment as well as social and personal 
characteristics vector X 3:
Labor Market Behavior = / (Health, Enrollment, X3) , (6.3)
where X3 consists of social and personal characteristics that might affect individuals’ 
labor market behaviors. Two types of labor market behaviors are studied separately in 
this analysis: labor income and labor supply.
The literature suggests that health limitations have significant labor market costs. 
According to the labor supply model of isolated person, in order to maximize utility by 
allocating time between working and leisure, those with higher marginal utility of leisure 
will work less at the same wage rate. Therefore, people with health limitations are 
expected to work fewer hours and hence earn less at the same wage rate. Thus, the 
coefficients of individuals’ current health limitations in both equations should be 
negative. There is no theoretical prediction on what individuals’ labor market response 
would be once they made a decision to return to school, so the coefficient of college 
enrollment decision is subject to empirical findings.
The complete model consists of equation (6.1), (6.2) and (6.3). Assuming linear 
relationships, the following three-equation system is constructed:
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Enrollment = a xHealth + a 2LaborMarketBehavior + cc3X l + ex 
Health = fixLaborMarketBehavior + fi2X 2+e 2 (6.4)
Labor Market Behavior = yxHealth + y2Enrollment + y3X 3 + £3
In this three-equation system, Enrollment, Health and Labor Market Behavior are 
jointly determined and therefore are endogenous variables. It has been shown that even if 
£ v £ 2 and £ 3 are well-behaved classical disturbances, the parameters of the above equation 
system cannot be consistently estimated by independent analysis of the equations 
(Greene, 2003). Therefore, three types of analyses are conducted for the above three- 
equation model: (1) Independent probit/Ordinary Least Squares (OLS) analyses of each 
equation, under the assumption that the dependent variables are statistically independent. 
(2) Seeming Unrelated Regression (SUR) analysis of the dependent variables, taking into 
account cross-equation correlation in the error terms, and controlling for biases due to 
elements common to the error terms of all simultaneous equations. (3) Two Stage Least 
Squares (2SLS) and Three Stage Least Squares (3SLS) in which variables that are 
exogenous to the system are used to create predicted values of the endogenous variables 
and these predictors are used as instrumental variables in the simultaneous equation 
analyses in order to control for endogeneity between pairs of equations.
For the purpose of 2SLS and 3SLS analyses, instrumental variables that are 
exogenous to the system are needed for at least two of the equations. An instrumental 
variable should satisfy the following conditions in order to identify this three-equation 
system: 1. It must be a determinant of one of the equations; 2. It is not an explanatory
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variable for the other two equations; 3. It is independent of the disturbance terms in the 
other two equations.
A candidate instrumental variable included in the Enrollment equation is 
TUITION. As mentioned in the literature reviews in Chapter 2, some researchers have 
found educational cost to be a key factor in the college enrollment decision of high 
school graduates. The theoretical models in Chapter 4 also predicted EDUCDIFF to be 
an important factor in the college enrollment decision of students. Because there is no 
theoretical reason to expect either TUITION or EDUCDIFF to be associated with health 
limitations or labor income, they are expected to work as instrumental variables for the 
simultaneous equation system.
A candidate instrumental variable in the Health equation is the dummy variable of 
whether a respondent had health limitations prior to the decision year. It has been shown 
that early stage health limitations have long-term and enduring consequences (Blackwell, 
Hayward and Crimmins, 2001; Wadsworth and Kuh, 1997), which suggests a positive 
relationship between current and past health limitations. Another candidate instrumental 
variable in the Health equation is the ratio between weight and height because many 
diseases are associated with the problem of being overweight.
Candidate instrumental variables in the Fabor Market Behavior equation are labor 
income and labor supply in the past year, respectively. They should both have positive 
coefficients.
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Empirical Results
Table 8 shows estimation results of independent probit/regression analysis of the 
three equations under both specifications of labor market behaviors. All explanatory 
variables are included in each independent analysis of Enrollment, Health and Labor 
Income/Labor Supply in order to find potential instrumental variables to identify the 
three-equation system.
Ideal instrumental variables should at least be significant predictors for a specific 
dependent variable but nonsignificant for the other two. Based on results in Table 8, 
under both specifications of labor market behaviors, health limitations before decision 
year (HEALTHB) is a possible instrumental variable in the health equation. Gender 
(MALE) could work as an instrumental variable in the labor market behavior equation.
In addition, under the specification of labor income, African American (AA), 
Hispanic (HISPANIC), income from other family members (OFM1NC), marital status 
(MARRIED) and residential region dummy of West (WEST) all satisfy the first two 
requirements of instrumental variables in the Enrollment equation. Statistically, expected 
gain from further education (EDUCDIFF) and educational cost (TUITION) both satisfy 
the first two requirements of instrumental variables in the Labor Income equation.
Also, under the specification of labor supply, age (AGE), Hispanic (HISPANIC), 
whether or not the respondent lived in a suburban area (SUBURBAN) and residential 
region dummy of West (WEST) all satisfy the first two requirements of instrumental
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Table 8
Estimation Results of Independent Analyses (N=2637)
Labor Income Labor Supply
Labor Hours
Variable Enrollment Health Income Enrollment Health Worked
Intercept 45.042 0.2411 -11.022 46.372 -0.5075 1696.08















LBRINC -0.0797 0.0386(0.1718) (0.5486)
LAGINC -0.0047 -0.0024 -0.0018 -0.0044 -0.0015 8.3245(0.2543) (0.7225) (0.2489) (0.2869) (0.8185) (<0.0001)
HRWKD — — — -0.0000(0.4006)
-0.0001
(0.2333) —
LAGHRWKD -0.0001 0.0000 0.0004 -0.0001 0.0000 0.5186(0.0010) (0.9916) (0.0130) (0.0120) (0.5635) (<0.0001)
AGE -3.5464 0.0009 1.2940 -3.6616 0.0504 -61.245«().()()()1) (0.9981) (<0.0001) (<0.0001) (0.8894) (0.5244)
AGE2
a o s i  i 0.0032 -0.0312 0.0838 0.0020 0.6879
«<).(>()() 1) (0.7028) (<0.0001) (<0.0001) (0.8130) (0.7557)
AA 0.1671 0.1694 -0.0311 0.1522 0.1587 -93.198
(0.0485) (0.1524) (0.3627) (0.0745) (0.1826) (0.0022)
HISPANIC 0.2264 -0.1307 -0.0630 0.2221 -0.1325 -24.876(0.0192) (0.3669) (0.1057) (0.0219) (0.3629) (0.4727)
MALE 0.0446 -0.1417 0.0800 0.0589 -0.1112 145.31(0.5483) (0.1798) (0.0064) (0.4309) (0.2959) (<0.0001)
EDUCDIFF -0.0808 0.0629 -0.9959 -0.0012 0.0220 -3.1317(0.1653) (0.3246) (<0.0001) (0.6802) (0.0228) (0.0067)
TUITION 1.9010 -1.6380 26.228 -0.2488 -0.6795 -45.1965(0.2496) (0.3709) (<0.0001) (0.6751) (0.4202) (0.8314)
OFMINC 0.0038 -0.0030 -0.0006 0.0037 -0.0029 -1.5657(0.0267) (0.3814) (0.3519) (0.0439) (0.3917) (0.0030)
HEALTHB 0.0875 0.8809 -0.0504 0.0794 0.8833 -18.1546(0.3971) «().<)()() 1) (0.2151) (0.4436) (<0.0001) (0.6156)
WHRATIO -0.0781 0.0706 -0.0070 -0.0862 0.0702 -16.654(0.2185) (0.4000) (0.7751) (0.1748) (0.4057) (0.4486)
(Continued on following page)
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Table 8 (Continued)
Labor Income Labor Supply
Labor Hours
Variable Enrollment Health Income Enrollment Health Worked
PVTYLVL 0.0089 -0.0001 0.0010 0.0093 -0.0004 -29.541
(0.5333) (0.9974) (0.8692) (0.5208) (0.9845) (<0.0001)
SUBURBAN 0 .1531 0.0535 0.(P26 0.1497 0.0690 -13.461(0.0463) (0.6109) (0.0129) (0.0518) (0.5145) (0.6049)
CHILDREN 0.0455 -0.3207 0.1208 0.0537 -0.3 138 -42.259(0.5254) (0.0027) (<0.0001) (0.4555) (0.0032) (0.0841)
UNEMP -0.0188 0.0005 -0.0004
-0.0369 -0.0224 -387.45
(0.7844) (0.9959) (0.9895) (0.6094) (0.8193) (<0.0001)
UNEMPRT -0.0140 -0.0303 0.0166 -0.0182 -0.0310 -16.038(0.2228) (0.0572) (0.0002) (0.1 160) (0.0536) (<0.0001)
MARRIED -0.5909 0.1263 0.0148 -0.5898 0.1242 -133.19(<0.0001) (0.2964) (0.6709) (<0.0001) (0.3081) (<0.0001)
SOUTH 0.0546 -0.1558 -0.0005 0.0526 -0.1657 -23.602(0.5777) (0.2667) (0.9894) (0.5950) (0.2378) (0.4941)
NCENTRAL 0.1178 0.1493 -0.0564 0.1164 0.1433 -69.464(0.2567) (0.2825) (0.1601) (0.2630) (0.3038) (0.0522)
WEST 0.2921 0.1669 0.0228 0.2956 0.1437 -24.716(0.0145) (0.3158) (0.6371) (0.0134) (0.3920) (0.5650)
TIME -0.6148 -0.1374
-0.3819 -0.6040 -0.1451 33.994
(<0.0001) (0.1085) (<0.0001) (<0.0001) (0.0785) (0.1099)
Note: numbers in parentheses are t- or chi-square values. Shaded cells indicate 
significant estimates at 10% level.
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variables in the Enrollment equation. Labor income in the past survey year (LAGINC), 
poverty level (PVTYLVL), region of North Central (NCENTRAL) as well as unemployed 
(UNEMP) all satisfy the first two requirements of instrumental variables in the Labor 
Supply equation.
With so many exogeneous variables satisfying the first two requirements of 
instrumental variables, it is almost certain that this simultaneous equation system is over­
identified, in which case 3SLS should be preferred to 2SLS. A Hausman test was 
conducted to compare OLS estimators with SUR, 2SLS and 3SLS estimators. Under the 
null hypothesis, estimators of the two models being compared are consistent, and the 
model is correctly specified and the right-hand-side variables are uncorrelated with the 
error term. Hausman specification test results are reported in Table 9.
Table 9
Hausman Specification Test Results
Labor Income Labor Supply
Comparing To DF Statistic Pr>ChiSq Comparing To DF Statistic Pr>ChiSq
OLS SUR 47 2946 <0.0001 OLS SUR 48 528.0 <0.0001
OLS 2SLS 46 78.38 0.0057 OLS 2SLS 36 15.79 0.9986
OLS 3SLS 46 6209 <0.0001 OLS 3SLS 40 -16.6
2SLS 3SLS 46 5206 <0.0001 2SLS 3SLS 42 10.85 1.000
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Estimation Results under the Specification of Labor Income
Under the specification of labor income, none of SUR, 2SLS or 3SLS is 
consistent with OLS estimates, indicating endogeneity of dependent variables and 
correlation between error terms of the three equations. 2SLS, 3SLS and reduced form 
estimation results are reported in Table 10. The estimation results of 2SLS are very 
similar to 3SLS estimates for the Enrollment and Health equations. Some results differ 
for the Labor Income equation. However, because the three-equation system is likely to 
be over-identified, we can expect that 3SLS results are superior to 2SLS results.
Both 2SLS and 3SLS methods found that young high school graduates with health 
limitations are more likely to go to college within two years of high school graduation if 
they didn’t make immediate college enrollment decision after high school. High school 
graduates with higher labor income during the first couple of years of high school 
graduation are also more likely to return to school. However, neither method reveals a 
significant effect of college enrollment decision on health or labor income, indicating 
little evidence of endogeneity of the decision to return to school by students within two 
years of high school graduation.
In addition to health limitations and labor income, income level of other family 
members has a significant positive effect on the decision to return to school by enrolling 
in college. Compared to children from poorer families, children from richer families are 
more likely to go to college within a short period (<=2 years) of staying out of school, 
given that they did not enroll in college right after high school. The coefficients of















Estimation Results under the Specification of Labor Income (N=2637)
Enrollment Health Labor Income
Variable 2SLS 3SLS Reduced Form 2SLS 3SLS Reduced Form 2SLS 3SLS Reduced Form
Intercept 14.491 14.809
-45.740 -0.0237 0.0154 -0.4338 1.8015 3.8307 -11.770
(<0.0001) (<0.0001) (<0.0001) (0.7007) (0.7979) (0.9104) (0.7372) (0.4306) (<0.0001)


















































-3.6270 0.0018 0.0049 0.0322 0.7140 0.5001 1.3539
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0.0089 0.0014 -0.0073 -0.0002 -0.0668 •0.7297 0.0011































































































0.2896 0.1694 0.7285 -0.0555 0.0195
(0.0151) (0.3085) (0.4579) (0.9303) (0.8682)
TIME 0.0986
0.1054 -0.5982 -0.1522 -0.5811 -0.4547 -0.3764
(0.1359) (0.1048) (<0.0001) (0.0619) (0.0014) (0.0035) (<0.0001)
Note: numbers in parentheses are P-values. Shaded cells in the structure equations indicate significant estimates at 10% level.
- j<1
TUITION, EDUCDIFF and UNEMPRT are at least marginally significant based on both 
estimation methods. Higher educational cost discourages students to return to school 
within two years of high school graduation, while higher expected gains from further 
education encourages students to return to school within two years of high school 
graduation. A higher unemployment rate seems to discourage working adults from 
returning to school.
Both methods found a negative impact of age on the college enrollment decision 
of high school graduates within two years of high school graduation. In addition, both 
methods found that individuals who worked long hours during the previous survey year 
as well as those who are married are less likely to go to college within two years of high 
school graduation. Compared to whites, blacks and Hispanics are more likely to enroll in 
college within two years of high school graduation if they did not enroll in college right 
away.
Signs of reduced form estimation results are consistent with 2SLS and 3SLS 
results for most variables except for PVTYLVL, which is nonsignificant based on all 
methods.
Estimation Results under the Specification of Labor Supply
Under the specification o f labor supply, Table 9 reports no difference identified 
between the estimates o f  OLS, 2SLS and 3SLS, indicating that Enrollment, Health and 
Labor Supply are not endogenously determined. However, the Hausman test has a low
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
79
power in identifying endogeneity. Therefore, both 2SLS and 3SLS results are reported in 
Table 11. Estimation results of reduced forms are also reported in Table 11.
Both 2SLS and 3SLS methods found that labor supply has a significant negative 
effect on enrollment decision. Individuals working long hours are less likely to enroll in 
college within two years of high school graduation. Neither method found evidence of 
endogeneity for the enrollment decision because ENROLL is not a significant predictor 
for either the Health or Hours Worked equation. Again, family income is found to be an 
important predictor of the college enrollment decision within two years of high school 
graduation by students who did not go to college right away. Both methods found that 
compared to children from poorer families, children from richer families are more likely 
to return to school by enrolling in college within two years of high school graduation if 
for some reason they did not do so immediately following high school graduation.
Both methods found a negative impact of age on the college enrollment decision 
of high school graduates within two years of high school graduation. In addition, both 
blacks and Hispanics are more likely to enroll in college within two years of high school 
graduation. People living in suburban areas are also more likely to make a decision to 
enroll in college within two years of high school graduation. However, people who are 
married are less likely to make such a decision. Signs of reduced form estimation results 
are consistent with 2SLS and 3SLS results for most variables except for PVTYLVL, which 
is nonsignificant based on all methods.
In summarizing the results of the two specifications of labor market behaviors, 
under both specifications, age is found to be negatively associated with the likelihood















Estimation Results under the Specification of Labor Supply (N=2637)
Enrollment Health Hours Worked
Variable 2SLS 3SLS Reduced Form 2SLS 3SLS Reduced Form 2SLS 3SLS Reduced Form
Intercept 9.5891 9.5628
-45.740 0.0072 0.0092 -0.4338 1280.58 1311.20 1248.55
(cO.OOOl) (<0.0001) (<0.0001) (0.9107) (0.8869) (0.9104) (<0.0001) (<0.0001) (0.2292)
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0.0089 0.0012 0.001 1 -0.0002 -33.885 -34.004 -29.594



























































































WEST 0.2896 0.1694 -30.235 -46.839 -28.686
(0.0151) (0.3085) (0.4601) (0.2400) (0.5037)
TIME -0.0079 -0.0088 -0.5982 -0.1522 7.4236 7.6487 39.033
(0.1920) (0.1409) (<0.0001) (0.0619) (0.3291) (0.3113) (0.0633)
Note: numbers in parentheses are P-values. Shaded cells in the structure equations indicate significant estimates at 10% level.
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that an individual will return to school by enrolling in college within two years of high 
school graduation if he did not enroll in college right after high school. Labor market 
behaviors of individuals have a significant effect on their decision to return to school 
within two years of high school graduation. Higher labor income encourages them to 
return to school by enrolling in college, yet longer working hours discourage them from 
doing so. Family income is also an important predictor of college enrollment within two 
years of high school graduation. Compared to students from poorer families, students 
from richer families are more likely to return to school by enrolling in college within two 
years of high school graduation if for some reason they did not do so immediately 
following high school graduation. In addition, racial differences exist in the college 
enrollment decision of students within two years of high school graduation.
There is evidence of health effect on the almost-immediate college enrollment 
decision under the specification of labor income. Educational cost and expected gains 
from further education are also found to be important predictors of the almost-immediate 
college enrollment decision, as predicted by the theoretical model in Chapter 3. Evidence 
of gender difference is found under the specification of labor supply: Males are more 
likely than females to return to school by enrolling in college within two years of high 
school graduation.
Conclusions
No evidence of endogeneity is found for the college enrollment decision within
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two years of high school graduation under either specification of labor market behaviors. 
For individuals who did not enroll in college right after high school, the higher their own 
labor income level is, the more likely it is for them to make the decision to enroll in 
college within two years of high school graduation. Their labor supply, on the other 
hand, has a negative effect on this decision. There is also evidence of a negative impact 
of health limitations on this decision under the specification of labor income.
Signs of age, educational cost and expected gains from further education are all 
consistent with the predictions of the theoretical model in Chapter 3. Older age and 
higher educational cost discourages college enrollment within two years of high school 
graduation, while higher expected gains from further education encourage working 
individuals to return to school by enrolling in college within two years of high school 
graduation. In addition, family income, race, gender, marital status and unemployment 
rate also have significant impacts on the college enrollment decision of working 
individuals within two years of high school graduation.
In summarizing the empirical results, I conclude that individuals who make the 
decision to enroll in college within two years of high school graduation are likely to be 
young, single, male, belong to racial minority groups, live in richer families, or earn 
relatively higher incomes. In other words, if a high school graduate from a poor family 
did not enroll in college right after high school, unless he found a job with a decent 
income, it is unlikely that he will return to school by enrolling in college within two years 
of high school graduation.
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So far I ’ve studied the decision to delay college enrollment immediately 
following high school graduation as well as the decision to return to school by enrolling 
in college within two years of high school graduation. In the next chapter I will examine 
the decision to return to school by adults with a high school diploma or less who have 
stayed out of school for more than two years. Factors that contribute to the immediate 
and almost-immediate college enrollment decisions will be studied to see if they still 
have significant effects on the decision to return to school by adults in the workforce. I 
will also conduct a probit analysis of the decision to enroll in full-time school versus part- 
time school for adults who returned to school after staying out of school for more than 
two years.
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CHAPTER 7
RETURN-TO-SCHOOL DECISIONS OF ADULTS IN THE WORKFORCE
Introduction
This chapter is the primary focus of this dissertation research. It examines the 
decision to return to school by less-educated adults in the workforce. In Chapter 5 it was 
shown that the interval value of two years between high school graduation and college 
enrollment is the appropriate cutoff to distinguish between delayed college enrollment 
and immediate or almost-immediate college enrollment. Chapters 5 also examined the 
decision of high school graduates to enroll in college immediately following high school. 
Chapter 6 then examined the decision of high school graduates who did not enroll in 
college right after high school to return to school within two years of their high school 
graduation. The current chapter examines the decision by young to middle-aged adults in 
the workforce who did not go to college immediately or shortly after high school 
graduation to continue their education and identifies those factors that influenced this 
decision. For those adults who returned to school after being out of school for more than 
two years, this chapter also examines their decision to enroll in school full-time versus 
part-time.
This chapter answers the following questions:
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• Does higher labor income decrease the likelihood that an adult will return to 
school?
• Do higher expected gains from further education increase the likelihood that 
an adult will return to school?
• Does higher tuition decrease the probability that an adult will return to school?
• Does older age decrease the likelihood that an adult will return to school?
• Does higher family income increase the likelihood that an adult will return to 
school?
• Are racial minorities less likely to return to school?
• Are women more likely to return to school than men?
• Does labor income increase (or decrease) the likelihood that an adult will 
enroll in school full-time rather than part-time if she/he has at most a high 
school diploma and has been out of school for a relatively long time?
• Does older age decrease the likelihood that an adult will enroll in school full­
time rather than part-time if she/he has at most a high school diploma and has 
been out of school for a relatively long time?
Generalized Estimating Equation (GEE) methodology is adopted to analyze a 
multivariate probit model of longitudinal binary response data in order to account for the 
correlation between the return-to-school decisions of a subject over time. Then, a probit 
analysis is conducted to examine the decision to enroll in full-time school versus part- 
time school by adults who returned to school after being out of school for more than two 
years.
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Data
Since the time of the first interview in 1979, many of the NLSY79 respondents 
have made transitions from school to work. Only those NLSY79 high school graduates 
who did not go to college within two years of high school graduation are considered for 
the analyses in this chapter. Because this study is concerned with the decision to return 
to school by adults in the workforce, observations of adults who were not working during 
a survey year have been excluded from analysis.
As indicated in Chapters 4 and 6, the school enrollment decision itself is not 
observable. Because individuals often make their enrollment decisions months before 
they actually register for classes, it is assumed that the school enrollment activity 
observed in year M-l indicates a school enrollment decision made in year t. The NLSY79 
respondents’ school enrollment activities were observed in survey years 1979 to 1994, 
1996, 1998, 2000, 2002 and 2004. Therefore the corresponding preceding years were 
defined as decision years. Due to data availability, return-to-school decisions made in 
1978 and 1979 were not considered in the analyses represented in this chapter. In 
addition, because no data was collected for the odd-numbered decision years between 
1994 and 2004 with the exception of labor market performance information (e.g., labor 
income and labor supply), data collected in the preceding even-numbered survey years 
were used for the analyses.
Variables used in the analyses are defined in Table 12. AGE , LBRINC, 
EDUCDIFF and TUITION are the four primary explanatory variables suggested by the
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Table 12
Definitions and Summary Statistics of Variables
(Total number of respondents = 7431; Total number of observations = 79647)
Variable Definition
ENROLL Return-to-school Decision (Dependent Variable)
=1 if respondent was enrolled in school in the year after the 
decision year (n=3651);
=0 otherwise.
AGE Respondent’s age in the decision year. (mean=28.77, std=7.09)





Earnings from wage and salary in the decision year (in thousands 
of dollars) (mean=13.08, std=32.74)
Difference between median annual income of individuals with the 
next higher educational level and the respondent’s annual income 
in the decision year. (mean=l 1.89, std=16.11)
Average tuition cost of all institutions in the decision year adjusted
by the respondent’s residential region. (mean=1.07, std=0.28)
TIME Time since year 1979 (in years). (mean= 10.93, std=6.67)
MALE =1 if respondent is male; (n=4132) 
=0 otherwise.
MINORITY =1 if respondent is Hispanic or Black; (n=3311) 
=0 otherwise.




Total income from other family members in the decision year. 
(mean=6.89, std=23.44)
GRADE Highest grade completed as of May 1 in the decision year.
MARRIED
(mean= 10.01, std=1.86)
=1 if respondent was married in the decision year; (n=5590) 
=0 otherwise.
CHILDREN Number of children respondent had ever had up to the decision 
year. (mean=0.72, std=1.02)
(continued on following page)




HEALTH =1 if health conditions that limit the amount of work respondent 
could do existed in the decision year; (n=2514)
=0 otherwise.
PVTYLVL Distance from the federal poverty line if the respondent’s family 
income was under the federal poverty line during the decision 
year. It takes value of zero if the respondent’s family income was 
above the federal poverty line (in thousands of dollars). 
(mean=0.347, std=1.70)
UNEMP =1 if the respondent was unemployed at any time in the decision year; (n=6567)
=0 otherwise.
SUBURBAN =1 if the respondent was living in the center or a suburb of a 
standard metropolitan statistical area in the decision year; 
(n=6397)
=0 otherwise.
UNEMPRT Unemployment rate of the respondent’s residential area. 
(mean=7.49, std=3.10)
Note: Mean and standard deviation (std) are reported fo r  continuous variables. The
sample size ‘n ’ reported fo r  binary variables is the total number o f 
respondents whose value is 1 fo r  at least one survey year.
Primary Data Source: National Longitudinal Survey o f  Youth 1979.
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forward-looking random utility model presented in Chapter 3. LBRINC represents the 
total annual income from wages in the decision year. It measures the current earnings 
level of a respondent. According to the predictions of the forward-looking random utility 
model, LBRINC  is expected to have a negative effect on the decision to return to school 
by adults in the workforce. EDUCDIFF represents the difference between the median 
annual income of individuals with the next higher educational level and the respondent’s 
annual labor income. Median annual income of individuals in the next higher educational 
level is used as a proxy for the expected income of further education. Therefore, 
EDUCDIFF is a proxy for the expected gains from further education. The forward- 
looking random utility model predicts a positive relationship between the expected 
income of further education and the decision to return to school by adults in the 
workforce. Because EDUCDIFF is a monotonically increasing linear function of the 
median annual income of individuals in the immediate higher educational level, it is also 
expected to be positively correlated with the return-to-school decision. As mentioned in 
Chapter 4, data of educational cost are not collected in NLSY79 at the individual level. 
Therefore, TUITION represents a derived variable that uses a regional index to adjust the 
average tuition cost of two-year public colleges for a given decision year. TUITION is 
expected to have a negative affect on the decision to return to school by adults in the 
workforce. AGE  is also expected to be negatively correlated with the return-to-school 
decisions o f adults in the workforce.
Figure 2 plots the aggregate school enrollment rates of all NLSY79 respondents in 
the workforce against time. There is a clear decreasing trend over time with little
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fluctuation. The aggregate school enrollment rate decreases rapidly from its peak of 
21.31% in 1980 to 7.61% in 1986. After 1986 it slowed down and eventually stabilized 
at around 2.6% at the beginning of the 21st century, when all the NLSY79 respondents 
were 35 years of age or older. The aggregate school enrollment rate remained positive 
during the entire NLSY79 survey span, indicating that respondents made decisions to 
return to school throughout the reporting period.
1975 1980 1986 1990 1995 2000 2005
Year
Figure 2 School Enrollment Rates of NLSY79 Adults in the Workforce Over Time
To further explore the pattern of return-to-school decisions across gender and 
race, Figure 3 plots the school enrollment rates for NLSY79 respondents in the workforce 
by gender. Starting in 1984, the school enrollment rate curve of females has remained 
above that of males. There have been some fluctuations in the school enrollment rate of
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females over time, especially in the late 1980’s and early 1990’s, while the school 
enrollment rate of males has decreased consistently over time. The enlarged distance 
between the two curves after 1989 suggests a difference in the trend of return-to-school 
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Figure 3 School Enrollment Rates of NLSY79 Adults in the Workforce by Gender
Figure 4 plots the school enrollment rates for NLSY79 respondents in the 
workforce by race. The school enrollment rate curve for non-black and non-Hispanic 
respondents remained above that of the minorities until 1997. This relationship seems to 
have been reversed beginning in 1998, suggesting the existence of a racial difference in 
the return-to-school decision of NLSY79 adults in the workforce.
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Figure 4 School Enrollment Rates of NLSY79 Adults in the Workforce by Race
A stack relative frequency bar chart of NLS Y79 adults in the workforce who 
made decisions to return to school is presented in Figure 5. Among all the individuals 
who returned to school, the fractions for non-minority females and minority males appear 
relatively stable over time. For most years represented in Figure 5, non-minority female 
enrollees explain over 30% of all return-to-school activities of NLSY79 adult 
respondents in the workforce. During this same time period the fraction for minority 
males almost never exceeded 20% of all enrollees. In the early 1980’s, non-minority 
males were the largest group among all enrollees. However, this group had become the 
smallest among all gender/race groups of NLSY79 enrollees by the end of the 1990’s. In 
contrast, minority females were initially the smallest group among all enrollees in the 
early 1980’s but became the largest enrollee group at the beginning of the 21st century.
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This suggests there may be an interaction between race and gender in the decision to 
return to school by NLSY79 adults in the workforce.
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Figure 5 Relative Frequency of NLSY79 School Enrollees in the Workforce
Descriptive plots of aggregate enrollment rates across racial and gender groups 
further suggest that racial and gender differences may exist in the decision to return to 
school by NLSY79 adults in the workforce. Females seem to have become more likely to 
return to school over time compared to males. Until recently minorities have remained 
less likely to return to school compared to non-minorities. Empirical analyses presented




in the next two sections will quantify racial and gender differences by including factors 
for race, gender, and race-by-gender interaction in the statistical models.
Empirical Model
A working adult’s decision to return to school is modeled as a function of the 
linear combination of covariate vector X, which includes four primary explanatory 
variables (AGE, LBRINC, EDUCDIFF and TUITION), demographic characteristics such 
as MINORITY and MALE, as well as socioeconomic characteristics such as family 
income (OFMINC), the respondent’s educational level (GRADE), and other variables that 
might affect the respondent’s decision to return to school:
P (ENROLL = 1 ) = g ( p X )  (7.1)
Equation 7.1 assumes the response variable ENROLL follows a probability 
distribution. Since ENROLL represents a binary (0, 1) variable, a Bernoulli distribution 
with mean Jljt, for the fth observation on subject i, best describes the data. Therefore, 
equation 7.1 becomes:
P(ENROLLit =1)= g ( p X it)
= /4  (7.2)
Hence g is indeed a function that links the mean of the response variable ENROLLit to the 
linear predictor ft' X it.
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Logistic regression and probit regression analyses are the two most commonly 
used frameworks to link a binary response variable to a linear model. The logistic model 
uses a logit function as the link function, while the probit model uses the Normal 
cumulative distribution function (cdf), to link the binary response to the linear predictor.
It is difficult to justify one regression analysis over another on a theoretical basis since 
both the logistic and the Normal distributions are symmetric about a mean value of zero. 
However, according to Greene (2003), if there are very few responses (in which case the 
response variable ENROLL is equal to 1) and very wide variation in an important 
independent variable, then the logit link tends to predict less responses when ft' X  is 
extremely small and more responses when p ' X  is very large. This study has relatively 
few responses (ENROLL= \ ) in the data. At the same time, wide variations exist in both 
of the primary explanatory variables (i.e., LBRINC and EDUCDIFF). These two 
properties of the data seem to justify the use of the probit link in equation 7.2.
With a probit link, the model becomes:
P(ENROLLit= 1) = //,
= ® ( P X U), (7.3)
where O is the standard normal cdf. That is,
p x u =dr'L//,r]
(7.4)
= <&~' [p (e n r o l l  = l)]
Therefore,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
97
E[ENROLLit | X] = 0 [ 1 - 0 ( ^ X ,) ]  + 1[0(/?’X„)]
= ®(]3'Xil) (7.5)
Regular probit regression assumes that all observations are independent. If the 
observations are instead correlated and we fail to take into account this correlation, then 
invalid statistical inferences could result (Diggle et al., 1994). In order to control for the 
potential correlation between binary responses in this longitudinal study, Generalized 
Estimating Equations (GEE) are used to estimate the probit model.
The principal of GEE was introduced by Liang and Zeger (1986) as a method of 
estimation of regression model parameters when dealing with correlated data. Since its 
introduction, GEE has been increasingly used to analyze longitudinal data—especially 
when the outcome measure of interest is discrete rather than continuous.
The basic assumption of the GEE model is that observations of a given survey 
respondent are correlated but measurements of different respondents are independent. 
When the dependent variable is binary, neither of these two assumptions is statistically 
testable. However, because the study sample is drawn from a national representative 
sample, it is reasonable to assume that the return-to-school decision of one respondent is 
independent of that made by the other respondents. It is also reasonable to assume that 
the return-to-school decisions made by the same respondent over time are correlated.
To define a regression model using the GEE methodology, one needs to define the 
distribution of the dependent variable (which must be a member of the exponential 
family), the link function, and the independent variables of interest, as well as the 
covariance structure of the repeated measurements.
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The response vector for the ith subject is Yi=(yu,..., ya]). Also, let xlt (t = l . .,Ti)
be a vector of independent covariates for the ith subject at time t. Then the covariate 
matrix for the ith subject is Xi=(xu,..., xiT }.
The GEE methodology has two objectives:
1. Relate the marginal mean juit = E \yh ], which is the probability of success for
where /? is a p x  l vector of regression coefficients. The same link function 
and linear predictor setup from the independent case can be used.
2. Model the covariance structure of the correlated measurements by defining the 
variance of as a function of the mean:
where V(.) is a variance function and (p is an unknown scale parameter. 
Note that the covariance matrix for response vector Y  = (Y1,...,Yr )' is still
unknown because the nature of dependence is unknown (or hard to define) for the 7) 
correlated Bernoulli variables of subject i. Suppose the true correlation matrix of T, is:
the fth measurements of subject i, to the covariates via a link function:
8 (M,, ) = x'ufi, (7.6)
V a r ( y J = V ( / / , ) ^ , (7.7)
Corr(Yi) = (7.8)
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we can use a “working” correlation matrix (with parameter a )  in place of the unknown 
CorrCFf):





P t \ • • •  P t ,t - \  ^
(7.9)
Then the covariance matrix of Y; can be modeled as
Cov(Yi) = A!i!2Corr{Yi)A]12,
where -  Diagonal{Var(Yit)} . From equation 7.7,
(7.10)
1 / 2Vt = A : R i(a)A:
Liang and Zeger (1986) showed that the GEE for estimating the regression 
parameter vector /? is a solution to




The working correlation matrix Rt(a)  is usually unknown and must be estimated. 
If we can find a consistent estimate a  for a  , then the GEE estimate of /? is a solution to
= E ^ - [ V , ( A a ( / J ) ) r 1{ ^ -//,(/?)}  = 0
i=i op
(7.13)
In SAS®, /?, («) is estimated in the iterative fitting process of the GENMOD procedure
using the current value of the parameter vector to compute appropriate functions of the
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y.. — jur
Pearson residual, e.. = ,J . If we specify the working correlation as Ro = I, which
VVW
is the identity matrix, the GEE reduces to the independence estimating equation.
One of the nice properties of GEE methodology is that it is not concerned with the 
structure of Var(Yi). As long as the mean model is correctly specified and a  is a 
consistent estimate of a , f t  has an asymptotically multivariate normal distribution with 
mean p .
For this specific study, because the dependent variable is binary, the Bernoulli 
distribution is used as the probability distribution for the dependent variable. The probit 
link is chosen for the sake of consistency. Then equation 7.6 becomes
*(//,-,) = <fr_1(//„) (7.14)
and equation 7.7 can be written as
Var(ylt)=V( f i it)(/>
= (7-15)
Becausey,t is Bernoulli, Var(yit) = fiit(1 - [Xit). Therefore, (p- \ .
It is reasonable to assume that the correlation between any two consecutive 
observations for a specific subject in NLSY79 is constant over time, yet this correlation 
diminishes as the time interval increases. Therefore, an autoregressive (AR1) structure is 
used as the covariance structure of the return-to-school decisions made over time, i.e.,
Corr(yit, y it+j) = a j for j  = 0, 1, 2, ... , 7) -  j  (7.16)
Under this setup, it can be shown that
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where K l = ' £  (Tt -1 ) . The next section presents estimation results for the coefficients
1=1
P  from the probit model using GEE methodology.
Estimation Results of General Return-to-School Decisions 
Estimation Results of the Probit Model Using GEE Methodology
The explanatory variables described in Table 12 are included in a probit model 
using GEE methodology to estimate their relationships with the return-to-school decision. 
Results from the GENMOD procedure in SAS ®, using the probit link and AR1 as 
intracluster structure, are presented in Table 13.
The negative coefficient for AGE, which is highly significant (P=0.0071), 
suggests that the older an adult is in the workforce, the less likely she/he is going to 
return to school. This is consistent with the results predicted by the forward-looking 
random utility model presented in Chapter 3. As discussed before, an intuitive 
explanation for this negative relationship is that older individuals have less time to recoup 
from their investment on further education. At the same time the coefficient for AGE2, 
which is also highly significant (PcO.OOOl), suggests a nonlinear age effect on the return- 
to-school decision of adults. That is, the probability of working adults returning to school
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Table 13
GEE Results of the Return-to-School Decisions of NLSY79 Adults 
in the Workforce (N=79647) (Dependent Variable = ENROLL)
Variable Estimate Std Err Prob > Z
AGE -0.1023 0.0157 0.0071
AGE2 0.0036 0.0002 <0.0001
LBRINC 0.0000 0.0002 0.9418
EDUCDIFF 0.0065 0.0017 <0.0001
TUITION -0.0021 0.0012 0.0757
TIME -0.1373 0.0104 <0.0001
MINORITY -0.1148 0.0427 0.0071
MALE -0.2620 0.0399 <0.0001
MINORMALE 0.0022 0.0600 0.9706
OFMINC 0.0010 0.0002 <0.0001
CHILDREN -0.1062 0.0190 <0.0001
HEALTH 0.0823 0.0340 0.0155
PVTYLVL 0.0004 0.0044 0.9296
MARRIED -0.1506 0.0249 <0.0001
GRADE -0.2780 0.0144 <0.0001
UNEMP -0.1889 0.0190 <0.0001
SUBURBAN 0.0644 0.0262 0.0140
UNEMPRT -0.0030 0.0035 0.3851
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decreases with age at a decreasing speed. It drops faster at younger compared to older 
ages.
The positive coefficient for EDUCDIFF, which is highly significant (PcO.OOOl), 
suggests that the higher the family income for a working adult the more likely she/he is 
going to make a decision to return to school. This is also consistent with results from the 
forward-looking random utility model.
The negative coefficient for TUITION, which is significant at the 10% critical 
level (P<0.0757), suggests that higher educational cost discourages adults in the 
workforce from returning to school, which is consistent with the predictions of the 
forward-looking random utility model as well.
However, the estimate for LBRINC  is not consistent with the predictions from the 
forward-looking random utility model presented in Chapter 3. Instead of a negative 
coefficient as previously predicted, the probit regression using GEE methodology finds 
little evidence of association between labor income and an adult’s decision to return to 
school. It is possible that labor income has different effects on the return-to-school 
decisions of adults in different sub-populations. For instance, a $100 increase in monthly 
income might have little effect on people with high income. However, it could discourage 
many people with relatively lower income to make return-to-school decisions due to the 
higher opportunity cost. Consequently, the parameter estimate of LBRINC using the 
aggregate data should have a large variance, causing the coefficient to be nonsignificant. 
Therefore, subgroup analyses may reveal differing effects of labor income on the return- 
to-school decisions of adults from different sub-populations.
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Estimation Results of Subgroup Analyses
Subgroup analyses were conducted on sex, race and labor income stratified by the 
median value. Convergence could only be attained for both labor income groups when 
computing the variance function. It could not be attained when computing the variance 
function for females or non-minorities. Therefore, only subgroup analyses for the two 
labor income groups are reported in Table 14.
Even though LBRINC  is estimated to have little effect on the retum-to-school 
decision of adults in the workforce in the overall analysis, it turns out that labor income 
has different effects for the two income groups. For adults in the lower 50% income 
group, LBRINC is negatively associated with the likelihood of retum-to-school decisions. 
Consistent with the predictions from the forward-looking random utility model, this is 
because higher income implies a higher opportunity cost of returning to school, 
especially for people who rely on daily income to support their families. However, for 
adults in the upper 50% income group, LBRINC is positively associated with the 
likelihood of return-to-school decisions. This may be because people with relatively 
higher income have more savings to support their return-to-school decisions. Another 
possible explanation is that these people may be more likely to work for companies that 
provide tuition reimbursement programs to encourage the return-to-school decision of 
their employees.
Estimates of age effect are consistent with the overall analysis results for the 
lower 50% income group. For the lower 50% income group, the estimate of AGE  is
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Table 14
GEE Results of the Return-to-School Decisions of NLSY79 Adults in the Workforce 
by Income (Dependent Variable = ENROLL)
Lower 50% (N=38120) Upper 50% (N=41527)
Variable Estimate Std Err Prob > Z Estimate Std Err Prob > Z
AGE -0.1719 0.0182 <0.0001 0.0055 0.0220 0.8033
AGE2 0.0043 0.0003 <0.0001 0.0023 0.0003 <0.0001
LBRINC -0.0474 0.0049 <0.0001 0.0002 0.0001 0.0747
EDUCDIFF 0.0017 0.0042 0.6818 0.0025 0.0013 0.0574
TUITION -0.0101 0.0069 0.1465 0.1275 0.0373 0.0006
TIME -0.1088 0.0114 <0.0001 -0.1571 0.0119 <0.0001
MINORITY -0.1136 0.0459 0.0133 -0.1167 0.0625 0.0620
MALE -0.1943 0.0486 <0.0001 -0.3107 0.0510 <0.0001
MINORMALE 0.0824 0.0666 0.2158 -0.0806 0.0846 0.3411
OFMINC 0.0012 0.0004 0.0019 0.0009 0.0002 <0.0001
CHILDREN -0.0832 0.0214 <0.0001 -0.1421 0.0274 <0.0001
HEALTH 0.0921 0.0447 0.0393 -0.0046 0.0624 0.9408
PVTYLVL -0.0158 0.0050 0.0016 0.0194 0.0245 0.4282
MARRIED -0.2206 0.0339 <0.0001 -0.1100 0.0335 0.0010
GRADE -0.2324 0.0140 <0.0001 -0.2835 0.0163 <0.0001
UNEMP -0.3079 0.0268 <0.0001 -0.0743 0.0292 0.0109
SUBURBAN 0.0441 0.0315 0.1612 0.1035 0.0388 0.0076
UNEMPRT -0.0065 0.0047 0.1600 -0.0002 0.0051 0.9691
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significantly negative, and the estimate of AGE2 is significantly positive. That is, the 
probability of an individual from the lower 50% income group returning to school 
decreases at a slower speed as she/he grows older. However, age does not appear to 
matter in making return-to-school decisions for individuals in the upper 50% income 
group to make return-to-school decisions, however.
EDUCDIFF is estimated to have a positive effect on the return-to-school decision 
of adults in the workforce in the overall analysis. However, EDUCDIFF is estimated to 
have little effect for the lower 50% income group but a significantly positive effect for 
the upper 50% income group when the overall dataset is stratified into subgroups. This 
suggests that the higher expected gains from further education can encourage people from 
the upper 50% income group to return to school. In contrast, people from the lower 50% 
income group cannot afford to invest their time on education and therefore are not 
motivated to return to school by the higher expected gains from further education.
TUITION is estimated to have a negative effect on the return-to-school decision of 
adults in the workforce in the overall analysis. However, TUITION has a positive 
coefficient when the analysis is restricted to people in the upper in the upper 50% income 
group. One possible explanation is that people in this group are more likely to return to 
school to prepare themselves for management responsibilities and would therefore enroll 
in programs that charge higher tuition, such as MBA programs. However, as predicted 
by the forward-looking random utility model, T U IT IO N  is estimated to have a negative 
effect on return-to-school decisions for those in the lower 50% income group. For this 
subgroup, however, it is only significant at the 15% critical level. The significant
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
107
negative coefficient from the overall analysis is probably the result of a larger sample size 
and consequently a smaller standard error of the coefficient estimate.
The results of most non-primary explanatory variables are consistent between the 
two income groups. Gender and race differences in the decision to return to school exist 
in both income groups. Males are less likely to make return-to-school decisions 
compared to females, while minorities are less likely to make retum-to-school decisions 
compared to non-minorities. There is no evidence of an interaction between gender and 
race for either income group. The gender difference in the decision to return to school 
may have been partially caused by fertility decisions of women, which in turn could lead 
to labor market interruptions. Polachek (1981) argued that women tend to choose jobs 
with low penalties for intermittent employment. With the fast pace of technology 
upgrade, women who have just returned to the workforce might find it necessary to retool 
themselves with further education to remain competitive.
As a proxy for an individual’s financial ability, OFMINC measures the income 
level of other family members. OFMINC is estimated to have a significant positive effect 
on the return-to-school decisions of adults in both income groups. Married adults in the 
workforce, as well as those with more children, are found to have a lower likelihood of 
returning to school as suggested by the negative coefficients for CHILDREN and 
MARRIED, both of which are significant in each income group. This is an indication that 
there are not enough daycare programs available. The negative relationship between 
GRADE and the return-to-school decision of adults in the workforce indicates that adults 
with higher educational degrees are less likely to return to school. The negative
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coefficient for UNEMP, which is significant in both income groups, suggests that 
individuals who suffered from unemployment have a lower likelihood of making return- 
to-school decisions. However, the likelihood that they return to school might be much 
higher if they were living in a suburban area, as suggested by the positive coefficients for 
SUBURBAN. A  clear negative time trend is also found to be associated with the retum- 
to-school behavior of adults in the workforce.
It is worth noting that individuals from the lower 50% income group are more 
likely to return to school if they have some type of health limitations that prevent them 
from working. This is probably because they can receive health insurance coverage after 
enrolling in school. Also, for individuals in the lower 50% income group living below 
the poverty line, the further their family income is away from the federal poverty line the 
less likely they are to return to school.
Marginal Effects
Probit analysis results using GEE methodology suggests that almost all 
explanatory variables listed in Table 12 have significant effects on the return-to-school 
decision of certain adults in the workforce. However, the parameter estimates from the 
probit analysis do not have an intuitive meaning. According to equation 7.4,
measures the change of O ' [P{ENROLL = l)] when X . increases by 1. Because we are
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interested in the effect of X j  on P(ENROLL = l), it is still necessary to calculate the
marginal effects of X  jOn the probability of observing a return-to-school activity.
For first-order-only continuous explanatory variables, their marginal effects can 
be calculated at the means of all explanatory variables:
dE[ENROLL | X ] _  d®(/3' X )  
dXj ~ dX j
= (7.18)
d fi'X  1
where X ; is the continuous explanatory variable whose marginal effect is being
calculated, is the coefficient estimate of X j , and X  is a vector that contains the mean
values of all explanatory variables.
Because both first-order and second-order terms of AGE  are included in the 
model, the marginal effect of AGE  has to be calculated by:
dE[ENROLL | X] _ d<&0'X) 
dAGE ~ dAGE
= d^ (i v  } f t * *  +  2 0 A C E 2 - a g e )  (7.19)dp  X
= (# (^ X )^ 0£+ 2 ^ <!s2.AG£)
The technique for calculating marginal effects for first-order-only continuous
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variables presented above in equation 7.18 cannot be applied on binary explanatory 
variables. For binary explanatory variables without interaction terms, i.e., HEALTH, 
MARRIED, UNEMP and SUBURBAN, their marginal effects can be calculated by:
dE\ ENROLL | X] = p[ENRQLL = \ \ x  *,X j  = Y\~ P[ENROLL = l | z / , Z ,  = 0]
dXj
(7.20)
where X j  is the binary explanatory variable whose marginal effect is being calculated.
X* is a vector that contains the mean values of all explanatory variables other than 
binary variable X j . Pj is the coefficient estimate of variable Z ;. , and p . is the vector 
containing all coefficient estimates of vector X * .
Note that the interaction term between MINORITY and MALE is also included in 
the model. That is, the marginal effects of gender and race might depend on the values of 
each other. The marginal effects of MALE can be calculated by:
dE[ENROLL 1 X] = p[ENRQLL _ ,  | z *,MINORMALE,MALE = 1] 
dMALE *
(7.21)
-  P[ ENROLL = 11Z *, MINORMALE, MALE = 0]
= + P*gX*g + PrgMINORMALE) - O ^ Z ^ ) ,
where and Prg are the coefficient estimates of MALE and MINORMALE, respectively.
Z  * is a vector that contains all the mean values of explanatory variables other than
MALE and MINORMALE. Note that the value of the marginal effect of MALE depends 
on the value o f MINORITY.
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When MINORITY=\, the marginal effect of MALE is:
~ t ENR0LL I X] = P[ENROLL = 11X* MINORMALE = I,MALE = 1] 
aMALE *
-  P[ ENROLL = 11X  *, MINORMALE = 0, MALE = 0]
=  (7.22)
When MINORITY=0, the marginal effect of MALE is:
dE E^NR0LLl 3  = P[ENROLL = 11X* MINORMALE = 0 ,MALE = 1]
3MALE ' *
-  P[ENROLL = 11X*, MINORMALE = 0, MALE = 0]
=  4 > ^ + A ’^ ' ) - ® f e )  (7-23)
Similarly, the marginal effect of MINORITY depends on the value of MALE. It 
can be calculated by:
3E[ENROLL 1X ] _ p[ENROLL _ ,  i x * , MINORMALE,MINORITY = 11 
^MINORITY 1 r
(7.24)
-  P[ENROLL = 11 X*r,MINORMALE,MINORITY = 0]
= o ( / t  + + p rg MINORMALE) -  <S>(#Xr*)
When MALE= 1, the marginal effect of MINORITY is:
dE[ENROLL | X] = = 11 T r,MINORMALE = \,MINORITY = 1]
dMINORITY 1 r
- P[ENROLL = 11 T r,MINORMALE = 0,MINORITY = 0]
= 0>(# + A x ;  + A , ) "  ) (7-25)
When MALE=0, the marginal effect of MINORITY is:
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dE[ENROLL | X ] = P E^NR0LL = j | x* MINORMALE = 0,MINORITY = 1] 
dMINORITY ' r
(7.26)
-  P[ENROLL = 1 1 X *, MINORMALE = 0, MINORITY = 0]
=®(A+ # * ; ) - * ( # * ; )
The marginal effects of all explanatory variables are presented in Table 15.
Except for AGE, LBRINC, EDUCDIFF, TUITION, HEALTH and PVTYLVL, the signs of 
the coefficients and the statistical significance of all other explanatory variables are 
consistent between the overall analysis and the subgroup analyses. Note that marginal 
effects are not necessarily significant even if estimation results from the probit model are 
significant.
Estimation Results of Full-Time versus Part-Time Enrollment Decisions
In the above analyses of return-to-school decisions of adults in the workforce, no 
distinction has been made between the different types of return-to-school decisions. It is 
now of interest to take a closer look at the decisions to return to school made by NLSY79 
high school graduates who did not go to college within two years of high school 
graduation. Because NLSY79 does not provide information on the type of institution in 
which a respondent has enrolled, or how many credit hours an enrollee is taking, I 
assume part-time enrollment for those enrollees who worked more than 1000 hours 
during the year they were enrolled in school, and full-time enrollment for those enrollees 
who worked less than 1000 hours during the year they were enrolled in school.















Marginal Effects of Explanatory Variables
Variable
Marginal Effect
ALL Lower 50% income Upper 50% Income
Estimate p-value Estimate p-value Estimate p-v  alue
AGE -0.00039 (0.0071) -0.00015 (<0.0001) -0.00042 (0.8033)
LBRINC 0.00000 (0.9418) -0.00002 (<0.0001) 0.00006 (<0.0001)
EDUCDIFF 0.00254 (<0.0001) 0.00035 (0.6818) 0.00016 (0.0747)
TUITION -0.00085 (0.0757) -0.00402 (0.1465) 0.05088 (0.0574)
TIME -0.00001 (<0.0001) -0.00001 (<0.0001) -0.00129 (0.0006)
RACE (GENDER=0) -0.00120 (0.0071) -0.00002 (0.0133) -0.02465 (0.0620)
RACE (GENDER=1) -0.00118 (0.0071) -0.00001 (0.0133) -0.03982 (0.0620)
GENDER (RACE=0) -0.00200 (<0.0001) -0.00003 (<0.0001) -0.05393 (<0.0001)
GENDER(RACE=1) -0.00199 (<0.0001) -0.00002 (<0.0001) -0.06457 (<0.0001)
OFMINC 0.00001 (<0.0001) 0.00001 (0.0019) 0.00021 (<0.0001)
CHILDREN -0.04187 (<0.0001) -0.01632 (<0.0001) -0.00928 (<0.0001)
HEALTH 0.00142 (0.0155) 0.00011 (0.0393) -0.00113 (0.9408)
PVTYLVL 0.00001 (0.9296) -0.00448 (0.0016) 0.00448 (0.4282)
MARRIED -0.00196 (<0.0001) -0.00006 (<0.0001) -0.02544 (0.0010)
GRADE -0.00432 (<0.0001) -0.00023 (<0.0001) -0.06898 (<0.0001)
UNEMP -0.00202 (<0.0001) -0.00006 (<0.0001) -0.01673 (0.0109)
SUBURBAN 0.00051 (0.0140) 0.00001 (0.1612) 0.01857 (0.0076)
UNEMPRT - 0.00000 (0.3851) - 0.0000 (0.1600) -0.000002 (0.9691)
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Probit analysis results of full-time school enrollment decision versus part-time 
school enrollment decision are reported in Table 16 for those NLSY79 high school 
graduates who returned to school.
Based on results in Table 16,1 conclude that among all those NLSY79 high 
school graduates who returned to school at least three years after their high school 
graduation, those who made full-time enrollment decisions tended to be older, male, or 
had already received some type of post-secondary education. People who had relatively 
lower income, were unemployed, or belonged to a minority group are more likely to 
enroll in school part-time. In addition, those who had higher expected gains from further 
education are more likely to enroll in part-time programs instead of full-time programs.
Conclusions
Using data from NLSY79, this chapter examines the decision to return to school 
by adults in the workforce. GEE methodology is applied to a multivariate probit model 
to control for the correlation between retum-to-school decisions across years within any 
specific subject. This chapter also examines the decision to enroll in school full-time 
versus part-time by those NLSY79 high school graduates who returned to school at least 
two years after their high school graduation.
The overall analysis on the general decision to return to school uses data from all 
subjects. Among the four primary predictors suggested by the theoretical model
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Table 16
Probit Analysis of Full-Time v.s. Part-Time Return-to-School 
Decisions of NLSY79 High School Graduate Enrollees in the 
Workforce (N=l 167, Dependent Variable =Full-Time)
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presented in Chapter 3, age, educational cost and expected gains from further education 
each have significant effects on the return-to-school decision of adults in the workforce. 
However, current labor income has little effect on this decision. Further subgroup 
analyses stratified by income reveal that an increase in income discourages people from 
the lower 50% income group from returning to school, yet encourages people from the 
upper 50% income group to return to school. Higher expected gains from further 
education only encourages working adults in the upper 50% income group to return to 
school but have little effect on the return-to-school decision of adults in the lower 50% 
income group. Tuition is negatively associated with the decision to return to school of 
adults in the lower 50% income group, yet it is positively associated with the decision to 
return to school of adults in the upper 50% income group. Age has a negative effect on 
the return-to-school decision of working adults in the lower 50% income group, yet it has 
little effect on the return-to-school decision of working adults in the upper 50% income 
group.
The overall and subgroup analyses reached consistent results for most of the other 
explanatory variables. They confirm that differences exist in the return-to-school 
decisions among gender and race groups. Males are less likely to make return-to-school 
decisions compared to females, while minorities are less likely to make return-to-school 
decisions compared to non-minorities.
Working adults from richer families are more likely to return to school regardless 
of their own income level. Being married and having children both seem to discourage 
adults in the workforce from returning to school. Adults with higher educational degrees
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are also found to be less likely to return to school. In addition, adults who have been 
unemployed are less likely to make return-to-school decisions. However, the likelihood 
that they return to school would be much higher if they lived in a suburban area. A clear 
negative time trend is also found to be associated with the return-to-school behavior of 
adults in the workforce.
If a working adult is relatively older, male, or has already received some type of 
post-secondary education, then it is more likely for him to return to school by enrolling in 
full-time programs. People who have relatively lower income, were unemployed, or 
were a minority were more likely to enroll in part-time programs if they decided to return 
to school. Those who have higher expected gains from further education are more likely 
to enroll in part-time programs instead of full-time programs.
One of the most important findings of this chapter is that poor individuals do not 
necessarily receive the education they need. The highly significant negative coefficient 
for PVTYLVL for the lower 50% income group suggests that the poorer an individual is, 
the less likely it is for her/him to return to school.
This chapter concludes the empirical analyses on the school enrollment decisions 
over time of high school graduates. The next chapter will summarize findings from all 
empirical analyses, discuss policy implications, and give recommendations for future 
research.
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CHAPTER 8
CONCLUSIONS, DISCUSSION, LIMITATIONS, POLICY IMPLICATIONS, AND 
RECOMMENDATIONS FOR FUTURE RESEARCH
Conclusions
This dissertation uses NLSY79 data to examine the decision by adults to return to 
school after they have spent some time in the workforce. It first identifies a cutoff that 
distinguishes between delayed college enrollment and immediate or almost-immediate 
college enrollment using univariate analyses of the aggregate enrollment rate. The 
appropriate cutoff to group delayed college enrollment seems to be two years, i.e., the 
college enrollment behaviors are similar among those enrollees who waited more than 
two years to return to school after high school graduation.
Ordered probit analyses are then used to examine the immediate college 
enrollment decision immediately following high school graduation. Estimation results 
are robust with respect to different cutoff values used to group delayed college 
enrollment. Estimation results also suggest that higher tuition discourages immediate 
college enrollment, while higher expected gains from further education encourages 
immediate college enrollment. Age is estimated to have little effect on the immediate 
college enrollment decision, probably because of the small standard deviation associated
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with the age of high school graduates among NLSY79 respondents. In addition, if a high 
school graduate belonged to a racial minority group, was male, lived in a poor family, or 
had children during high school, then it is more likely that she/he either delayed college 
enrollment or never went to college.
Next, this dissertation examines the decision to return to school within two years 
after high school graduation by NLSY79 respondents who did not enroll in college 
immediately following high school. Because the decision to return to school by 
individuals who have already entered the workforce is likely to be endogenously related 
to their health status and labor market behaviors, a three-equation model was constructed 
to simultaneously model enrollment decision, health, and labor market behaviors. Two 
types of labor market behaviors were studied separately: labor income (Annual 
Earnings) and labor supply (Hours Worked). Under both specifications of labor market 
behaviors, college enrollment decision within the first two years after high school 
graduation seems to be independently determined from health and labor market behaviors 
for those individuals who did not enroll in college immediately following high school. 
Individuals who made college enrollment decisions within the first two years after high 
school graduation seem to have been young, single, male, belonged to a racial minority, 
lived in richer families, or earned relatively higher incomes.
The focus of this dissertation is the decision of adults in the workforce to return to 
school. Longitudinal data of school enrollment were analyzed to examine the decision to 
return to school by adults in the workforce with a high school diploma or less who had 
been out of school for more than two years. Generalized Estimating Equation
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(GEE) methodology was used to analyze a multivariate probit model of longitudinal 
binary response data in order to account for the correlation between the return-to-school 
decisions of a subject over time. Age was estimated to have a negative effect on the 
decision of a working adult to return to school. Subgroup analyses stratified by income 
revealed that an increase in income discourages people from the lower 50% income 
group to return to school, yet encourages people from the upper 50% income group to 
return to school. Higher expected gains from further education only encourage working 
adults in the upper 50% income group to return to school but had little effect on the 
retum-to-school decision of adults in the lower 50% income group. Tuition was 
negatively associated with the decision by adults in the lower 50% income group to 
return to school, yet positively associated with the decision by adults in the upper 50% 
income group to return to school. Racial and gender differences exist in the return-to- 
school decision of adults in the workforce -  both males and minorities were less likely to 
make return-to-school decisions compared to females or non-minorities. Working adults 
from richer families were more likely to return to school regardless of their own income 
level. Being married and having children both seem to discourage adults in the 
workforce from returning to school. Adults with higher educational levels were also 
found to be less likely to return to school. In addition, the likelihood of returning to 
school was lower for adults who suffered from unemployment. However, if working 
adults were living in suburban areas, then the likelihood that they returned to school was 
much higher. A clear negative time trend was also found to be associated with the return- 
to-school behavior of adults in the workforce.
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Finally, ordinary probit analysis was conducted to examine the decision to enroll 
in school full-time versus part-time by adult enrollees who had been out of school for 
more than two years following their high school graduation. If a working adult was 
relatively older, was male, or had already received some type of post-secondary 
education, then she/he was more likely to return to school by enrolling in full-time 
programs. People who had relatively lower income, were unemployed, or who belonged 
to a minority were more likely to enroll in part-time programs if they returned to school. 
Those who had higher expected gains from further education were more likely to enroll 
in part-time programs instead of full-time programs.
Discussion
Immediately following high school graduation, most students do not yet have 
their own labor income. Instead they either rely on their family or financial aid from 
school or other sources to finance their college education. Not surprisingly, empirical 
analysis results of this dissertation are consistent with the literature (e.g. Ellwood and 
Kane, 2000) suggesting that students from richer families are more likely to go to college 
immediately following high school graduation, while those from poorer families tend to 
delay college enrollment to a later time. Estimation results of this dissertation also agree 
with Kane (1991) and Rouse (1994) in that higher tuition costs discouraged immediate 
college enrollment. Both findings indicate that financial constraint plays an important 
role in the college enrollment decision of high school graduates.
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Actually, the importance of financial ability persists even after students join the 
workforce. For students who joined the workforce instead of enrolling in college after 
their high school graduation, the influence of family income and tuition on their 
enrollment decision is similar to that of students who entered college immediately 
following high school graduation. Individuals from richer families are always more 
capable of supporting their education and therefore more likely to return to school. 
Individuals from low-income families, especially those from families that live in poverty, 
appear less able to return to school after participation in the workforce. In addition, 
higher tuition cost can greatly discourage individuals in the workforce from returning to 
school.
As the literature on rate of return to education suggests (e.g., LaLonde, 2001; 
Leigh and Gill, 1997), expected gains from further education is a key factor that drives 
high school graduates to enroll in college immediately following high school graduation. 
However, once high school graduates have joined the workforce the impact of expected 
gains on their return-to-school decision generally becomes less important. This is 
probably because once people join the workforce they need to consider more factors if 
they want to return to school rather than just those factors that were important when they 
graduated from high school. However, expected gains from further education are still 
important in making a decision to return to school for those in the upper 50% income 
group. This is probably because these are the people who need further education to get 
promotions or better career opportunities. Another explanation for the nonsignificant 
effect of expected gains on the return-to-school decision of individuals in the lower 50%
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income group is that a large proportion of these individuals are minorities whose rate of 
return on education is lower than that for whites. As the result, the desire for further 
education in these individuals is not as great.
Age was found to have little effect on the immediate college enrollment decision 
of high school graduates who immediately enrolled in college. As human capital 
investment theories predict, once individuals have joined the workforce, the chance that 
they return to school becomes significantly lower as they grow older. However, for 
people in the upper 50% income group age seems to have little impact on their return-to- 
school decisions.
Once individuals have joined the workforce, their labor income becomes an 
important predictor of their school enrollment behaviors. However, an increase in 
income would actually discourage a person from the lower 50% income group from 
returning to school, even though she/he would benefit from further education to improve 
her/his labor market performance and family earnings.
Consistent with the literature, this dissertation finds that racial differences exist 
among all enrollment groups. Minorities are more likely to enroll in college right after or 
within a relatively short period (less or equal to two years) after graduation from high 
school. However, once they have remained out of school for more than two years, it is 
less likely for minorities to return to school compared to whites. That is, if an individual 
from a racial minority enrolls in college, it is highly likely that he w ill do so either 
immediately after high school graduation or within two years following high school 
graduation.
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There is little evidence of gender difference in the college enrollment decision by 
young high school graduates. However, the longer it has been since their high school 
graduation, the more likely it is for females to go back to school. The finding that as age 
increases it is more likely for women than men to return to school appears to agree with 
Polachek (1981), who suggested that the fertility decision of women leads to 
interruptions in the educational careers of women. Before women give birth to children, 
they tend to choose jobs with low penalties for intermittent employment. When their 
children are older and they wish to return to the workforce, it appears that women find it 
beneficial to update their human capital with further education to remain competitive in 
the technology-driven labor market.
Limitations
One of the limitations of this dissertation work is the omission of student 
preparation for further education. There are no data available to measure academic 
performance of NLSY79 respondents in high school. As a consequence, this dissertation 
cannot take into account the impacts of students’ academic performance on their college 
enrollment behavior immediately following high school graduation or their decisions to 
return to school at a later time. Should information of student preparations become 
available, it would likely be a significant predictor o f the immediate college enrollment 
decision as well as the almost-immediate college enrollment decision, because students 
with good grades are more likely to self-select themselves to apply for colleges and also
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more likely to be admitted to colleges. As a measure of abilities, student preparations 
could be correlated with labor market performances such as labor income. Therefore, it 
may also become a significant predictor of the decision to return to school by adults in 
the workforce who have been out of school for more than two years.
As mentioned in the literature review in Chapter 2, financial aid has been 
identified as an important predictor of the college enrollment decision of high school 
graduates. However, NLSY79 does not provide information on the availability of 
financial aid. In this dissertation, the distance from the federal poverty line has been used 
as a proxy for the availability of need-based financial aid. It is expected that the further a 
respondent’s family income is below the federal poverty line, the more likely she/he will 
qualify for low-interest education loans and, therefore, the more likely she/he will be to 
enroll in college. However, among all the empirical analyses, distance from the federal 
poverty line is only significant for the decision to return to school for working adults 
from the lower 50% income group. Instead of a positive association with the return-to- 
school decision, it is estimated to be negatively associated with the decision to return to 
school, i.e., the further a respondent’s family income is below the federal poverty line, 
the less likely she/he will enroll in college even though she/he qualifies for low-interest 
loans. The inconsistency between the finding of this dissertation and common sense 
expectations is possibly an indication of a bad measurement of the availability of 
financial aid.
Another limitation of this dissertation is the ability, or the lack thereof, to 
distinguish college enrollment from other types of school enrollment behaviors in the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
126
analyses of return-to-school decision of adults in the workforce. NLSY79 only provides 
information on general school enrollment status. Therefore, it is possible that some 
respondents who reported school enrollment activities may have actually been enrolled in 
some type of occupation-specific training programs. Because NLSY79 does not 
distinguish between the types of institutions in which the respondents were enrolled, it is 
not possible to tell whether a respondent was enrolled in a degree program or a training 
program. Should this information become available, it might become a significant 
predictor of the decision to return to school by adults in the workforce who have been out 
of school for more than two years.
In real life, individuals have multiple options to increase their utility. For 
instance, a working adult could increase her/his utility by switching to a better-paid job. 
However, because these options are not observable, this dissertation does not control for 
alternative options besides returning to school. Consequently, the conclusions of this 
dissertation are based on the assumption that individuals can only choose between staying 
at their current job and returning to school.
Policy Implications
The findings of this dissertation indicate that if a less-educated adult belongs to a 
racial minority group, is male, is relatively older, lives in a poor family, or earns lower- 
than-median income compared to people with similar educational backgrounds, then it is 
less likely that he will return to school, although he is a prime example of a person who
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would benefit from further education if he wishes to improve his labor market 
performance and family earnings. This suggests that if policy-makers intend to increase 
the aggregate educational achievement of low-income adults, they could consider policies 
that target individuals in the above categories.
Consistent with findings of Cook and King (2004), I find that individuals from 
poor families or earning low incomes may be less likely to return to school. Although 
further education might increase their earnings, these people do not appear to focus on 
obtaining further education. Among low-income persons, an increase in income appears 
to have a discouraging effect on further investment in education, possibly due to the 
increased opportunity cost. Increases in tuition costs appear to further discourage them 
from returning to school. On the other hand, because those who return to school often 
already have a good job or are from relatively rich families, returning to school is likely 
to enhance the favorable position of these workers. This increases the earnings and 
income gaps between the poor and the rich.
Minorities appear to have a different college enrollment pattern than whites. 
Instead of returning to school after spending more than two years in the workforce, they 
are more likely to enroll in college right after or within two years of graduation from high 
school. Therefore, if policy-makers wish to increase the college enrollment rate of 
minority students, they will need to target relatively young high school graduates rather 
than older adults who have already worked for a few  years.
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In my future research, I plan to examine the occurrence and timing of return-to- 
school decisions of young to middle-aged adults in the workforce and identify factors that 
influence the duration of time between workforce participation and the return-to-school 
decision. The outcome variable of interest will be the timing of retum-to-school 
decisions of adults in the workforce. Survival analysis techniques such as Kaplan-Meier 
estimation and Cox regression models should therefore be used to detect when adults in 
the workforce are most likely to make such decisions to return to school after their first 
workforce participation. The Cox regression model will allow measurement of the effect 
(relative hazard or hazard ratio) of specific risk factors on the return-to-school decision 
after adjusting for other factors.
For the purpose of this future study, a survival data set will be constructed as 
follows: Respondents will enter the data set when they first stop participation in an 
educational program (e.g., high school) and enter the work force. Respondents will leave 
the data set when they have made a school enrollment decision -  the event of interest.
All records between these two time points should be kept in the panel. If a respondent 
never makes a return-to-school decision, all records after the first workforce participation 
should be kept in the panel. The survival panel will then be converted into a cross-
sectional data set. Respondents who returned to school will be considered to have
experienced an event. Respondents who do not return to school during the NLSY79 
survey span will be censored at the time of their last survey participation.
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